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effort. 


Order Established for International 


Foundry Conventions. 


The foundry technical organisations of the world 
owe a deep debt of gratitude to Monsieur Paul 
Ropsy, the President of the Association Technique 
de Fonderie of Belgium, for his public-spirited 
effort to reduce the question of international con- 
gresses to sane proportions. 
he called for Brussels last Tuesday week was 
crowned with success) M. Ropsy’s scheme was, 
briefly, that only America, France, Germany, and 
Great Britain should organise truly international 
foundry congresses, in which the Americans would 
be invited to co-operate. These conferences would 
he held triennially in each of these countries 
in turn. Thus each will stage a grand inter 
national congress once every twelve years. It 
will be remembered that France, Spain, Germany, 
and Belgium have announced congresses for 1927, 
1928, 1929, and 1930 respectively, and these are to 
remain international in character, but invitations 
for participation will be confined to European 
countries. The international committee was 
specially kind to Great Britain in giving them the 
option to organise the third truly international 
congress in either 1928 or 1929, providing the 
matter can be settled within-a reasonable lapse 
of time, 


The meeting which 


The existence of an international committee 
was felt by the various countries to be of such 
utility that it decided to create itself into a per- 
manent institution, and elected M. Paul Ropsy as 
its first President and Mr. T. Makemson as its per- 
manent Secretary. The next meeting will be held 
in Paris, when Dr. Werner, of Dusseldorf, Presi- 
dent of the Verein Deutscher Eisengiesserein, will 
be asked to preside for 1928, as it is the intention 
to honour each country in turn. Whilst the 
American Foundrymen’s Association were not 
represented, there is a feeling that now matters 
have been straightened out they will approve of 
the effort which has been made, and support the 
conclusions reached. 


It should be clearly understood that the various 
countries of Europe have pledged themselves to 
support wholeheartedly any purely European 
One result of this arrangement will be the 
extension of the system of the presentation of 
exchange Papers, and the committee suggest the 
limitation of these to one from each country each 
year, as already the number demanded is extend- 
ing the resources of some countries, and it is felt 
that at any costs the quality of these contribu- 
tions must be maintained. Finally, the thanks 
of the foundry world are also due to 
M. Ramas, Honorary President of the French 


Association, and Dr. Geilenkirchen, of the German 
institution, for the graceful way they have allowed 
their national aspirations to be subservient to 
international well-being. 


THE 
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British Cast Iron Research Association. 


ANNUAL LUNCHEON. 


Following its Annual General Meeting, the 
British Cast Iron Research Association held its 
Annual Luncheon at the Hotel Cecil, London, on 
Wednesday, December 15. Sir John Dewrance 
(the President) was in the chair. The company 
included Sir Frank Heath (Secretary, Department 
of Scientific and Industrial Research), Mr. P. J. 
Hannon (M.P. for the Moseley Division of 
Birmingham), Dr. Walter Rosenhain, F.R.S. 
(National Physical Laboratory), Mr. P. Ashley, 
Engineer-Commander Brand, Sir W. Bird, Mr. 
M. J. Cooper, Mr. F. J. Cook, Prof. H. C. H. 
Carpenter, Prof. C. H. Desch, Mr. H. J. Deane 
(President, Institution of Structural Engineers), 
Mr. Barrington Hooper (THe Founpry Trave 
JournaL), Mr. J. FE. Hurst, Mr. W. S. Jarratt, 
Mr. W. Lambert (Past-President of the London 
Branch, 1.B.F.), Col. H. G. Lyons, Dr. H. Moore, 
Brig.-Gen. Magnus Mowat (Secretary, Institution 
of Mechanical Engineers), Mr. W. Turner 
MacLellan, Sir Frederic Nathan (President. 
Institution of Chemical Engineers), Mr. J. G. 
Pearce (Director and Secretary of the Associa- 
tion), Mr. Jas. M. Primrose, Mr. L. Pendred, 
Mr. H. J. Skelton (Chairman, Committee of 
Management, London Iron and Steel Exchange), 
Capt. F. S. Sinnat, Prof. T. Turner (Past- 
President, Institute of Metals), Mr. H. B. Weeks 
(Chairman of Council of the Association), Mr. 
W. B. Lake (Senior Vice-President of the London 
Branch, I.B.F.), Sir M. Visvesvarava, and Prof. 
W. H. Wagstaff. 


Research as an Insurance Against Encroachment 

Turk Presipent, in a tribute to Sir Frank 
Heath, said that he was probably the most 
important person in the whole of the Association 
and in many other research associations, because 
his Department contributed a very large propor- 
tion of the money needed to carry on their work. 
Owing to Sir Frank’s extremely wise judgment, 
the Association could congratulate itself that, 
although it was to that extent nationalised, it 
had not had introduced into its control the poli- 
tical element which so many people feared when 
they cpposed nationalisation generally. The 
present was a very difficult time for the Govern- 
ment to find the money for the furtherance of 
research, and it was a very great thing that 
research had such a splendid stalwart as Sir 
Frank Heath to assist it. In an appeal for 
further support of the Association’s work, the 
President said that there was a great number of 
firms who were not members. It was very unwise 
that any firm of importance should not receive 
all the benefits that the Association could give it, 
simply and solely because it wanted to save a 
very small subscription. He admitted that the 
present was a very bad time for all engineers 
and founders, but it was also a time when there 
was a greater need for knowledge for the perfec- 
tion of ideas in production than ever before. 
Our present difficulties must be overcome by the 
very best and most up-to-date methods, which 
could be evolved only by taking advantage in 
every possible direction of the new knowledge that 
could be obtained and made available. Cast iron 
was being superseded in a variety of directions, 
for one reason or another; some of those reasons 
were avoidable reasons, and if founders had more 
knowledge of how to make their castings, cast 
iron would not be superseded to the extent that 
it was. The total expenditure of the Association, 
when spread over the value of the cast-iron cast- 
ings made in this country, was an extremely 
small amount, and he urged all concerned to use 
their influence so that the industry itself should 
provide the whole of the money expended, and 
so enable the Government to use in other direc- 
tions where it was needed the money it now 
contributed to the Association. At the Annual 
General Meeting that day the Association had 
passed a resolution limiting the subscription of 
any one firm to 100 guineas. Surely a large con- 
cern ought to be able to give 100 guineas to such 


a magnificent purpose as was going to be served 
in the future, as in the past. by the Association. 


How Research Pays. 

Sin Frank Heatn said he did not wish the 
Association to forget that the real power and 
real guiding force in the Department of Scientific 
and Industrial Research was the Advisory 
Council—a body of scientific and business men 
who were not officials. Without that Council the 
most enthusiastic staff—and he happened to have 
the most enthusiastic staff in any Governmeni 
Department—would have failed to have achieved 
anything that had been achieved up to the pre- 
sent. Further, although the Government would 
have to face anxious times, especially during the- 
next vear or so, the Association need have no 
fear whatever that the Department would not 
fulfil its contract to the last farthing. (Applause.) 
If the conditions were complied with the money 
would be paid, no matter what happened on the 
annual Budget. It should be pointed out to the 
firms who had not yet joined the Association that 
if they subscribed £100 it would in fact be worth 
a great deal more than £100, provided they 
subscribed it in time, because the money forth- 
coming from the Department would be put into 
the scale with it. He congratulated the Associa- 
tion upon having, at the commencement of the 
second five years of its life, obtained new buitd- 
ings, which would be satisfactory both as offices 
and laboratory. It was also to be congratulated 
for having made it its aim definitely to get, as 
soon as possible, a foundry of its own, because, 
although the generosity of individual firms was 
very valuable, the owners of productive plant 
could not be expected to place at the disposal! 
ot experimenters opportunities for making the 
constant, and perhaps at first sight meaningless, 
changes which they might introduce if they had 
a plant of their own, however modest. Another 
matter for congratulation was the recent appoint- 
ment of Mr. Norbury as a metallurgist on the 
staff. Suggesting further arguments which 
might be used by those endeavouring to persuade 
firms to join the Association, Sir Frank referred 
to a recent speech by Sir Alfred Mond, in which 
he had said that the German blast-furnace owners, 
in spite of extreme difficulties in regard to capital 
and labour and loss of credit, had between the 
end of the war and to-day succeeded in lowering 
the cost of fuel in the production of pig-iron by 
19 per cent. That figure talked. If that could 
be done in Germany, under difficulties far greater 
than those from which we in this country suffered, 
surely we could do something of the same kind 
if we would get down to it on a scientific basis. 
As had heen pointed out by Sir Alfred, to main- 
tain that hecause times were difficult we should 
not contribute to research was undoubtedly 
fallacious. When times were difficult every busi- 
ness man aimed at larger and cheaper production. 
Cheaper production could only be attained by 
getting more work out of the human factor— 
and there was a limit to that—and by getting 
more out of the material used, and we could 
get more out of the material only by scien- 
tifie investigation. Again, the President of the 
Institution of Civil Engineers had stated that the 
British Electrical and Allied Industries Research 
Association, as the result of one single investiga- 
tion had succeeded in saving the electrical supply 
companies of this country a quarter of a million 
pounds per annum. Speaking of the cast-iron 
industry, he said that one valuable line of research 
would be in the direction of finding a cast iron 
suitable for use in the low-temperature carboni- 
sation process. One of the material difficulties in 
placing that process on a business basis was that 
cast-iron retorts would undoubtedly have to be 
used, but the cast iron in those retorts was very 
apt to fail at the temperatures which must be 
attained. The interesting thing was that the cast 
iron did not always fail, and if the Association 
could help to solve that problem the low-tempera- 
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ture carbonisation process could be made a 
commercial proposition. It was calculated that, 
in addition to the coal treated in ordinary gas- 
works processes, 40 or 50 million tons of coal per 
annum would be treated by the low-temperature 
process. If that were so, works would have to 
be established which would involve a capital 
expenditure of nearly 100 million pounds 
sterling, and, as a conservative estimate, one 
quarter of that would come into the business of 
cast iron firms. Those were the possibilities 
ahead of a research which was not by any means 
one of the most difficult, and the results he had 
indicated would he achieved if founders could 
produce a cast iron guaranteed to stand a tem- 
perature 50 deg. higher than it would stand at 
present. Was that not worth a subscription of 
100 guineas a year? Was it not an advantage 
worth 100 guineas a year to have a_ practical 
method of bringing technical knowledge into 
direct contact with the practical man in the day- 
to-day procedure of his business? Was it not 
worth while having a systematic collection of 
information, not only from this country but also 
from abroad, and to have that information inter- 
preted to the practical man, to whom it was 
sometimes rather obscure? But he believed there 
was an even greater immediate gain to be derived 
from membership of such an Association, and that 
was a change of attitude. A friend of his, who 
was a member of another Association, had said 
that he would never regret joining that bodv 
even if he got nothing out of it of material or 
practical use in his business, because it had 
already altered his whole outlook on his daily 
work. Whereas previously he had looked upon 
his work as a means of livelihood, and_ his 
interests lav elsewhere, to-day there was not a 
thing in his business which he did not look at 
with a new eye, which had been given him vy 
the appreciation of scientifie work and the possi- 
bilities that it opened ont. 
Research Abroad. 

Mr. P. J. Haxnox, M.P., as a member of the 
Estimates Committee of the House of Commons, 
said that Sir Frank Heath had always had a kind 
reception by that Committee when he had come 
before it to present his case on behalf of scientific 
research in British industry. The keynote was to 
devote every single penny which, within the limits 
of reasonable national economy, it could provide 
for carefully considered and constantly advancing 
research work. In spite of the limitations im- 
posed, we in this country were proud of the mag- 
nificent achievements of the Research Depart- 
ment. During the past seven years he had 
examined the economic conditions in almost 
every country in Europe, and the most dominant 
factor in all those countries, especially those whieh 
were our competitors in foreign markets, such as 
Germany, Czecho-Slovakia, Poland, France, Spain 
and Italy, was the intensity of thought that was 
given to the expansion of scientific research. In 
1922 he had seen for himself what was being done 
in the direction of reconstruction in Germany, and 
one of the first concentrated efforts of industrial 
enterprise there immediately the war was over was 
to restore the whole of the machinery which had 
heen devoted to scientific research in the pre-war 
period. In supporting the President's plea that 
research in the industry should) be supported 
wholly by the industry, he said it was important 
that industries themselves shouid recognise the 
imperative obligation they were under to their 
own success to contribute the sums necessary for 
research. In America, research was entirely pro- 
vided for by the industries themselves, and mil- 
lions of dollars had been expended in this direc- 
tion by the American steel industry. Again, he 
did not believe the Government in Germany had 
been asked to contribute a penny to the cost of 
the immense volume of research carried out bv 
the German chemical industry, and he considered 
the attitude of British industry had been a 
little reactionary, a little conservative, and a little 
to be blamed in not realisine its responsibility for 
the maintenance of really adeauate research. 

Dr. Warter Rosennarn, F.R.S. (National Phy- 
sical Laboratory), said that research should be 
regarded in twe wavs—as an investment for the 


future and as a kind of depreciaticn charge on. 


existing plant in existing industries. If we did 
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not advance in the technique of our methods, they 
depreciated very rapidly, and we would be left 
behind just as surely as if we used obsolete 
machinery or out-of-date material. Just as no up- 
to-date industrial concern would dream of neglect- 
ing to provide for depreciation of plant and 
material, so he considered sane economy require! 
that they should provide for the depreciation of 
methods and ideas by helping to provide new ones. 
After all, the contribution for which they were 


asked was little more than the wages of an office 
hov. 


The Comparative Cost of Research. 

It was often said that the results of research 
were not of practical utility, and that they could 
not be applied. That was a criticism, not of the 
research and its results, but of those who ought 
to know how to apply those results, and one of 
the functions which Association such as 
this could fulfil perhaps better than other 
organisations was to show how the results of 
research could best be utilised. We in this country 
had always been well to the fore in discovery and 
invention, but we had been particularly backward 
in regard to the immediate application of. our dis 
coveries and inventions. Besides the material 
results of research, it brought about a_ close 
co-operation between business and technical men 
on the one side and scientific workers on the other, 
and a new attitude of mind, and it also brought 
about a new spirit in the works. It led to ai 
amelioration of working conditions for labour. 
which was by no means a negligible factor. As an 
instance of one-sided industrial efficieney, he men- 
tioned the foundry of a large American concern 
which he had visited, where. although the purely 
technical aspect was beautifully worked out, the 
human aspect was shamefully neglected. On the 
other hand, at another works he iad seen the 
plants in which cast iron was being melted and 
malleablised electrically, and a sweeter and cleaner 
works he had never seen. Improved conditions for 
labour led to a better spirit of co-operation 
hetween management and workmen, and_ better 
efficiency and output. As an example of the atti- 
tude which manufacturers should not adopt, the 
said that in certain water heaters one of the cast 
iron grids was frequently broken, due to alternate 
heating and cooling. This had happened twice 
in the house of one of his friends, who had written 
to the manufacturers suggesting that the iron they 
were using was unsuitable for the purpose. and 
that they should trv another mixture; he enclosed 
the composition of the suggested mixture. The 
manufacturers had replied to the effect that they 
had been making these stoves for years, that they 
knew their business, and were not going to alter 
their methods for any customer who cared to write 
to them. If those manufacturers did not belong 
to the Association, commented Dr. Rosenhain, it 
was time thev joined. Finally, he stressed the 
importance of taking a long view im regard to 
research, and of not grudging money spent on 
research if the results did not show promise of an 
immediate return. Tn some eases the real benefit 
would not be derived for some years after the 
research had been carried out. If we had taken 
that view twenty years ago our position would be 
very much better than it had been since the war. 
The Council of the Association recognised that. 


Vickers-Petters, Limited, Ipswich. 


Perrers, Westland Works, Yeovil. advise 
us that arrangements have been concluded to acquire. 
as from December 8, the whole of the interest of 
Vickers, Limited. in the above-mentioned company. 
including their holding of £145,000 first mortgage 
debentures. 

For a considerable time it has been felt by Vickers, 
Limited. and Petters. Limited, that the joint owner- 
shiv and control of Vickers-Petters. Limited. was dis- 
advantageous, and, as a result of negotiations, the 
company have accepted a favourable offer to acquire 
the sole ownership of the Tpswich company. 

The name of the company will be changed to Petters 
(Ipswich), Limited. as soon as the necessary 
formalities are completed. 


Tur Lonpon, Miptanp anp Scorrisu Com- 
PANY have decided to close their locomotive, carriage 
and wagon works at Stoke early in 1927. 


a 
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Newcastle Foundrymen Visit 
Sunderland. 


On November 27, as previously noted in the 
JournaLt, the members of the Newcastle Branch 
visited the engine works of Messrs. William Dox- 
ford & Sons, Limited, Pallion, Sunderland, by 
the kind invitation of the company. These works 
were constructed and commenced operations in 
the year 1878 and obviously since that time large 
numbers of engines and boilers for merchant and 
Government vessels have been turned out. In 
i910 the firm inaugurated the building of internal- 
combustion engines, and after a few years of 
experimental work, early in 1919 the type now 
known as the Doxford Airless Injection Opposed 
Piston Oil Engine was established, the first 
engine to be installed being one of 4 cylinders 
with 3,000 h.p. for single-screw propulsion. A 
considerable number of vessels have now been 
fitted with this type of engine in 3-, 4- and more 
cylinder units, single and twin screws, with a 
total of 200,000 h.p. The firm have quite recently 
put into commission the first two of six vessels 
fitted with the highest powered single-screw motor 
afloat, these engines being capable of developing 
6,000 i.h.p. To deal with the new system of pro- 
pulsion the engine works have been entirely re- 
arranged and extended so that the output of 
machinery of the above type has been consider- 
ably augmented. 

The visitors, to the number of about 120, were 
met by Mr. K. O. Keller and several other 
officials of the company and conducted round the 
works. They spent a most interesting afternoon 
and had the privilege of seeing one of the 
§,000-h.p. engines, mentioned above, running on 
the testbed. In order to allow of close inspection. 
the engine was run at very slow speed with some 
of the crank case covers removed, while later it 
was run at full speed and also reversed several 
times to illustrate the ease with which it could 
he manceuvred. 

Several similar engines at various stages of com- 
pletion were inspected and great interest was also 
taken by the members in the many different types 
of castings used. 

After inspecting the machine shops the visitors 
were entertained to tea, when Mr. K. O. Keller. 
on behalf of the firm, extended a hearty welcome 
and expressed their appreciation of the large 
number who were present. He thought that the 
Institute was a very good combination of practical 
men—engineers and foundrvmen—and he hoped 
that what thev had seen during the visit that 
afternoon would be a means of encouraging such 
co-operation. He was sure they would all agree 
with him when he said that the engine they had 
seen that day was a proof of the success of that 
collaboration and that the North-Fast Coast 
ought to be proud of svch an_ achievement, 
especially when they considered that it repre- 
sented the largest horse power in one cylinder 
that has been sent to sea. 

The Branch-President, Mr. E. Woop, asked Mr. 
Keller to convey to Messrs. Doxford the apnrecia- 
tion of the Newcastle Branch for their great kind- 
ness in inviting them there that afternoon and 
for so kindly entertaining them to tea. 

Mr. V. Srosie said that he was sure that all 
those present would give great acclamation to 
the vote of thanks to Messrs. Doxford. He 
thought that to those of them interested in Diesel 
engineering, and perhaps more esnevially to those 
who were not, it was wonderful to see such a 
mightv engine as they had all insnected during 
the afternoon working with so little noise. Mr. 
Keller had suggested that the North-East Coast 
ought to be provd of sych an engine. but how 
much more did that anplv to Messrs. Doxford & 
Sons for they were the builders of it and he 
thoucht thet Mr. Keller’s own part had been a 
very considerable one. 

In reply, Mr. Keller exvressed his appreciation 
oi the vote of thanks and also of Mr. Stobie’s 
kind reference to himself. He wished to say, 
however. that the success attained in bvilding 
that engine had onlv heen rendered possible bv 
the zeal and interest disnlaved hw the whole of 
the engine works staff and. indeed by everyone 
employed on its construction. 
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A New Foundry Equipment Concern. 


On December 14 Mr. C. W. Coleman severed his 
connection with the Tabor Manufacturing Com- 
pany of Philadelphia after thirty-one years’ ser- 
vice selling and demonstrating Tabor moulding 
machines in America and Europe. Learning his 
trade as a moulder in 1893 in Rhode Island, 
U.S.A., he there operated the first moulding 
machine which the Tabor Company sold in the 
district. As long ago as then it may interest 
readers to know that he was regularly producing 
285 moulds from this machine per day during the 
working hours of the day prevailing at that period, 
which was 10 hours 45 minutes. 

This high production becoming known to the 
Tabor Company resulted in them approaching and 
engaging Mr. Coleman as demonstrator of their 
moulding machines, 

In 1896 he came to England to install the first 
American moulding machine brought to this 


Mr. C. W. Coreman. 


country at the works of Messrs. Alfred Herbert, 
Limited, of Coventry. 

In May, 1897, he made a test run with a Tabor 
moulding machine and put down 49 complete, or 
98 half-moulds (14 in. by 16 in. by 4) in. each 
half), in 58 minutes. 

Although originally coming to England for three 
months only, the first Tabor machines were so 
satisfactory that the demand developed very 
rapidly, and Mr. Coleman remained here until 
1905, returning in the August of that year to 
represent the Tabor concern in the New England 
States and Canada. Later he moved and took up 
his headquarters in Chicago in order to open up 
and develop the Western Territory. 

Tn 1912 the company sent him to Europe, intend- 
ing that he should spend six months there, but this 
to the present time has extended to almost fifteen 
years. During this long term of serv-ce with one 
company he has represented the Tabor Company in 
Great Britain and Ireland, France, Belgium, 
Germany, Holland, Switzerland, Italy and Austria. 

At the age of 51 Mr. Coleman, with his unique 
experience, has probably visited more foundries, 
sold more moulding machines, and had a wider 
foundry experience than is the lot of most foundry- 
men. 

On the 1st of the New Year he starts in business 
on his own account at 10, Savoy Street, London. 
W.C.2, fully euipped for handling every type of 
foundry appliance and equipment, including his 
own patent vibratory sand sifter, and the repre- 
sentation of the complete range of  sand-blast 
equipment as manufactured by the Pangborn 
Company, of Hagerstown, U.S.A. He will also 
act as consultant and adviser to foundrymen 
throughout Great Britain. 


. 
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Contraction in Alloy Casting.* 


By H. C. Dews. 


The volume of any substance depends on its tem- 
perature and its pressure. This elementary law of 
physics has an important bearing on the casting of 
metals and alloys, and this Paper deals mainly 
with some of the ways in which the soundness of a 
casting is related to the volume changes brought 
about by change of temperature. The effect of 
pressure, though not unimportant, will not be con- 
sidered here. 

At the outset it would be advisable to describe 
in a simple, scientific manner what is meant by the 
reference to ‘‘soundness’”’ in castings. At any 
given temperature a certain mass of metal, if in 
equilibrium, occupies a definite volume, or in other 
words its density at that temperature is a specific 
figure. This density of the metal in equilibrium is 
known as its ‘‘ real” or ‘‘ true’’ density. The den- 
sity at normal temperatures of a piece of cast 
metal, as determined in the ordinary way, gener- 
ally falls short of its real density. The casting 
occupies more volume than theory demands. The 
difference between this ‘‘ apparent ’’ and the true 
density is due to the preserce of cavities in the 
mass of metal generally supposed to be filled with 
gases which weigh considerably less than the metal 
which should occupy this space. The nearer the 
apparent and true density figures approach the less 
must be the internal cavities, and the more con- 
tinuous and compact will be the material of the 
casting. In a perfectly sound casting—if such a 
thing exists—the two values will coincide. Careful 
distinction should be made between the apparent 
and real density when either of these values is 
mentioned subsequently. 

The founder, strictly speaking, handles his 
metals in only two forms—the solid and the liquid. 
Tt is convenient, however, to study the produc- 
tion of a casting in three stages—when the metal 
is all liquid, when both solid and liquid are 
present, and when the casting is entirely solid. 


The Liquid State. 

Mr. A. H. Munday, the President of the 
London Section of the Institute of Metals, in 
his address at the opening of this session, called 
attention to the serious lack of data dealing with 
the behaviour of metals in the liquid state. The 
present author would like to reinforce Mr. Mun- 
day’s complaint, and to commend the subject to 
the research associations and institutions as one 
well worth their immediate and serious attention. 
A few reliable physical constants for common 
metals and alloys in the liquid, particularly in 
the range near the freezing point, would be a real 
help to those practical technologists who are 
wrestling with a correct understanding of foun- 
dry problems. 

There are apparently no reliable published 
figures of the change of volume of liquid metal 
with change of temperature. Occasional attempts 
have certainly been made to determine these 
figures for some low melting-point metals and 
alloys, but even these researches are out-of-date. 
The figures for our widely used industrial allovs 
of medium melting point have been left entirely 
to conjecture. 

It is well known that water has its maximum 
density 4 deg. C. above its freezing point. That 
is, it contracts when falling from 100 to 4 deg. C. 
and then from 4 to 0 deg. C. it expands again. 
Certain metals, particularly bismuth, have been 
suspected of similar behaviour, but confirmation 
is lacking. On the other hand there appears to 
be no reason why such anomalous effects should 
not occur in metals and alloys, and it certainly 
is a fact that the behaviour of certain alloys could 
he better explained by some other than a straight 
line volume-temperature curve. Failing definite 
data, however, one feels driven to assume that 
alloys contract regularly with falling temperature, 
and where quantitative considerations are involved 


* A Paner read before a joint: meeting of the Tondon Section of 
the Institute of Rritish Founirymen and the 'nstitute of Metals, 
Mr. R, J. Shaw vresiding. Mr. Dews is metallurgist to Messrs. 
Dewrance of London. 


it seems fairly safe to assign about 2 to 4 times 
the solid contraction to the liquid contraction. 
On certain deductions below such a simple rela- 
tionship will be assumed. 


The Solid State. 


Much more data is available for metals in the 
solid, but here, again, the range of temperature 
very near to the freezing point has received less 
attention than it deserves, The profusion of 
data dealing with solid contraction falls into two 
classes-—that which is expressed as inches per foot 
contraction and that which is expressed as co- 
efficient of expansion. The former deals with the 
net contraction of a foot of metal falling in tem- 
perature from its freezing point to normal tem- 
peratures. The latter gives the increase in length 
suffered by unit length of the material during a 
rise of one degree. This figure applies only to a 
limited range of temperature. 

The patternmakers’ work is intimately con- 
nected with solid contraction. A pattern is 
always made a certain fraction bigger than the 
designer’s dimensions, so that the casting which 
immediately on solidification takes the size of the 
pattern shall, on contraction with fall of tem- 
perature, eventually attain the desired size. The 
amount of this allowance for shrinkage is usually 
arrived at by deliberate experiment or by general 
experience based on a long series of checking 
various castings. In view of the intricacies of 
most modern castings, patternmakers are to be 
congratulated on the success they have obtained 
with these figures, compiled without much help 
from our scientific investigators. 

One would expect that shrinkage figures could 
be obtained by multiplying the coefficient of expan- 
sion of the alloy by the difference between normal 
temperature and its freezing point. Calculated 
in this way the theoretical figures are all somewhat 
higher than those in practical use, and the dif- 
ference calls attention to an important point. A 
casting is seldom in stable equilibrium in respect 
to volume and temperature. The low viscosity of 
the solid metal induces a hysteresis, and when the 
casting reaches normal temperature the volume 
changes are slightly incomplete. The residual 
energy necessary to complete the contraction is 
locked up in the form of strain, and contributes 
to what is spoken of as “ casting strain.’? This 
strain may be liberated during the dressing of 
rough castings, or even during their later life, and 
will result in cracking and warping. Strain will 
be most severe in rapidly cooled castings, and it 
may usually be dissipated entirely by annealing 
when the volume changes will be completed. 


The Pasty State. 

The battle for successful castings is, more often 
than not, won or lost during that intermediate 
period when both solid and liquid are present 
together. It has been shown that change of tem- 
perature in the solid or in the liquid produces a 
fairly small and regular volume change. When 
the metal passes from solid to liquid—or vice 
versa—a sudden volume change of considerable 
magnitude takes place. The solid may occupy 
much more or much less volume than the liquid- 
that is the real density suddenly increases or sud- 
denly decreases. In pure metals and_ certain 
alloys this sudden volume change takes place at 
a definite temperature, in other alloys it is spread 
over a small range of temperature. 

The simple case of a pure metal or an alloy 
freezing at a constant temperature with increase 
of volume will be first considered. Bismuth is the 
classic example of such a case. Pure iron is 
another example, less often quoted, and certain 
alloys—particularly of aluminium and antimony 
—also show the same effect. 

Imagine a casting in the shape of a_ ball 
made so that when the mould is completely 
full the supply of metal can be imme- 
diately shut off. Prior to casting, the mould, 


of course, is cold, and heat is therefore absorbed 
D 
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by the mould from the metal adjacent to the 
mould face. Assuming normal thermal conductivi- 
ties, the interior of the ball will be considerably 
above the freezing point of the metal at the time 
that the walls begin to set. The temperature at 
the instant before the first skin freezes of each 
point through the casting may be shown on a curve 
such as that drawn at the top of Fig. 1. The 
thermal conductivity of the metal will be greater 
than that of the mould, and as cooling proceeds 
the temperature across the casting tends to even 
out until when the last drop of metal has frozen 
the temperature gradient will be similar to that 
shown by the second curve in Fig. 1. At the right 
hand side of the diagram is plotted the true den- 
sity of the metal at each temperature. The true- 
density curve shows contraction on cooling in the 
liquid, expansion on solidification, and then con- 
traction again in the solid. The change in 
apparent density, during the time that the tem- 
perature falls from the upper to the lower tem- 
perature curve may now be derived. At the begin- 
ning of this period the outside edge of the casting 
has density A. At the end of the period its den- 
sity is B. It has thus changed in density to the 
extent of (A—B) which is seen to be positive. 
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If the liquid contraction is less than that shown 
in Fig. 1, the point E will move nearer to F and 
the gross contraction correspondingly diminished, 
until when the point S is vertically above T no 
contraction will occur at all. The same result 
would be obtained if the difference in temperature 
between the centre and the outside of the casting 
at the beginning of freezing were less than shown 
in Fig. 1. In this case the gross contraction will 
disappear, when the highest point of the tempera- 
ture curve falls below the level R. This could be 
brought about by a low casting temperature. — 

The thermal properties of the mould material 
and the metal also affect the contraction. If the 
mould has a high conductivity the point U will 
move lower down the density curve and the gross 
expansion will be diminished. If the metal has a 
high conductivity the point U will move up the 
density curve and the gross expansion will be 
increased. 

Also, if the slope of the solid contraction curve 
is greater than is shown in the diagram, the gross 
expansion will be diminished. 

Summarising these points, one can expect that 
in a metal which freezes with expansion at con- 
stant temperature, the volume of any internal 
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Fig. 1.—Volume changesin pure 
metal freezing with expansion, 
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Fig. 3.—Volume changesin an 
alloy freezing with contraction. 


Fig. 2.—Volume changes in pure 
metal freezing with contraction. 
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Fig. 6.—Showing]the occurrence 
of underooling during the 
freezing ot an alloy. 


Exparsion has therefore occurred proportional to 
(A—B). This is plotted on the bottom curve. Now 
take a point half-way to the centre of the casting. 
At the beginning of the period its density is C, 
at the end D. The change of density (C—D) is 
now negative. Contraction has taken place pro- 
portional to (C_D). This point is also plotted on 
the hottom curve. Similarly for the centre of the 
casting the change in density is F). indicating 
a further contraction. If every point from the 
centre to the outside is treated in this wav the 
apparent density curve can be completed, as shown 
in the fgure. The area enclosed bv this curve 
above the zero line is proportional to the gross 
expansion of the casting, and the area below the 
zero line is proportional to the gross contraction. 
In the particular case illustrated, the latter srea 
is loreer than the former, showing a net contrac- 
tion of the casting proportional to the difference 
between these two areas. 

Sunnose this particular casting were made in a 
rigid mould, the unyielding face of which would 
retain intimate contact with the first skin of the 
casting. The net contraction would then cause a 
cavity to be formed somewhere near the centre of 
the eastino. Tf a soft sand mould were used the 
first expansion of the skin of the casting would 
make the mould a little larger, and the internal 
cavity would be therefore greater. 


cavity will be increased by using a soft mould 
material of high conductivity, by using a mei»! 
with a high coefficient of expansion in the liquid 
and solid and with a low-thermal conductivity, 
and by casting at a high temperature. 

The majority of metals contract on freezing, 
but the same line of reasoning as the above may 
be applied. The temperature gradients across 
the casting at the beginning and end of freezing 
are shown in Fig. 2 exactly the same as before. 
The true density curve on the right-hand side 
of the diagram has the same slope in the liquid 
and solid ranges as before, but instead of a de . 
crease in density on freezing an increase is now 
assumed to occur. Consider first the outside skin. 
When the first layer is just about to freeze it will 
have density A; when the casting is entirely 
solid it will have density B. The difference 
(A—B) is negative, indicating contraction. Every 
point to the centre of the casting on the top 
curve has density less than A, and even point 
on the bottom curve has density greater than A. 
Every layer to freeze, then, adds to the net con- 
traction, and the total contraction is shown on 
the curve at the bottom of the diagram. As 
in the previous case, the contraction cavity will 
be increased in volume by increasing the slope 
of the liquid density curve, by increasing the 
height of the initial temperature gradient and 
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by increasing the slope of the solid density curve. 
A high thermal conductivity in the mould and 
a low thermal conductivity in the metal also 
increase the contraction cavity. 


What Happens when Alloys Freeze. 

The general rule, then, can be laid down 
as follows:—When a mass of metal or alloy 
freezes at constant temperature undisturbed 
in a mould it will usually develop a con- 
traction cavity, and the volume of this cavity 
will be increased by (a) a high thermal capacity 
of the mould; (b) a low thermal capacity of the 
metal; (c) a high coefficient of expansion in .the 
liquid and solid metal; (d) an algebraically high 
contraction on freezing; and (e) a high casting 
temperature. 

By controlling these factors, then, it appears 
that the contraction cavity should be consider- 
ably reduced, if not entirely eliminated. Un- 
fortunately, all these points are not always con- 
trollable, as considerations other than eliminating 
contraction have to be taken into account 
when making castings. The properties of 
the metal, for example, when one is com- 
pelled to use that particular metal, have to be 
accepted willy-nilly. 

The common metals have a fairly wide range 
of thermal conductivities. A few values are 
given in Table I. All the values quoted are for 
temperatures near the freezing point of the 
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*‘drawing’”’ experienced when casting pure 
aluminium, 

The paucity of data on the volume changes 
in liquid metals has already been referred to. In 
the solid the volume change is relatively low, 
and its effect on the extent of the contraction 
cavity is probably only slight. 

There remains, then, of the points enumerated 
above only the heat capacity of the mould and 
the casting temperature as being capable of 
control. 

The somewhat loose expression “ heat capacity 
of the mould’’ has been chosen to cover the 
property of the mould for cooling the adjacent 
cast metal. This property depends mainly on the 
thermal conductivity of the mould, and also 
on the specific heat of the mould material, its 
temperature, its degree of contact with the 
metal, and so on. Considering the common 
mould materials, such as moulding sand, cast iron 
and steel, one finds that dry silica sand 
has the lowest thermal conductivity. The 
presence of clay materially increases the con- 
ductivity, and the presence of moisture increases 
it stil] more. Moisture also increases the specific 
heat of the sand mixture. The conductivity of 
iron and_ steel is considerably higher than 
any sand mixtvre, iron having a slightly higher 
value than steel. The specific heat of iron and 
stee] is of the same order as dry sand. The 
great difference in the conductivity between a 


Fie, 4.—Typicat Denpritic GrowTH IN ALLOYS. 
Coprer-Nicket Atioy x 30. 


metal, as it is only in this range that the thermal 
conductivity affects the contraction. It has 
been shown that a high conductivity is desirable, 
and on this basis aluminium and copper are 
favourably situated, whereas lead and nickel have 
unfavonrable values. The low conductivity of 
nickel is probably greatly responsible for some 
of the difficulties experienced in casting this 
metal. 

The volume change on freezing has been de- 
termined recently for a number of pure metals 


I. 
Temp. Thermal 
Metal deg. C. Conductivity 
Nickel .. 1,200 0.96 
Lead 200 0.08 
Tin “a 200 0.14 
Zine 400 0.22 
Copper .. 1,000 0.70 
Aluminium 600 1.01 


and a few alloys. Some of the values are given 
in Table II, from which it can be seen that 
there is a considerable variation from one metal 
to another, which may necessitate considerable 
modification of general foundry practice. The 
high value of aluminium is worthy of notice. 
This high figure is in keeping with the excessive 


Fic. 5.—Pure 10 Per Cent. Bronze x 250, 
SHOWING CoREING AND 


sand and a chill mould is slightly off-set by the 
more intimate contact obtained in sand than 
in a chill mould. In general, then, a pure metal 
casting will show the greatest contraction 
cavity when made in a cast-iron mould, and the 
least in a dry silica-sand mould, 


Taste II. 


Volume Change on Freezing. 


Expansion. 

Brass 60/40... 2.89 

ALSi. (12%) 3.41 Contrpction 

Al. 6.26 J 


From the curves on which these notes are 
based it is seen that the magnitude of the in- 
fluence of thermal properties of the mould is 
dependent on the magnitude of the solid con- 
traction, which is relatively small. The extent 
to which the last remaining controllable factor— 
the casting temperature—influences the piping is 
governed essentially by the liquid contraction, 
which is usually much greater than the solid con- 
traction. The danger from a high casting tem- 
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perature is therefore serious. The general rule 
will be that a metal or alloy freezing at a con- 
stant temperature should invariably be cast at 
the lowest possible temperature at which the 
fluidity of the metal will allow the mould to be 
properly filled. 


Location of Contraction Cavity. 


Having now by these various means reduced 
the net contraction to the lowest amount com- 
patible with the exigencies of the work in hand, 
one can turn attention to controlling the location 
of the contraction cavity. 

In the simple casting—the sphere—chosen to 
illustrate the above principles, the whole of the 
outside freezes first. As each succeeding layer 
sets it will attach itself to the gradually thicken- 
ing solid skin until no liquid is left, and the 
whole of the contraction, great or small, will 
be localised in the centre of the casting. In 
this particular case the location of the cavity 
is in that part of the casting to solidify last. It 
is probably the thought of such a simple case 
that inspires the constant repetition of that 
popular slogan which says that a casting will 
draw at the last place to solidify. It only needs 
the examination of a few complicated engineer- 
ing castings to show how misleading such a state- 
ment may be. Some of the contraction will cer- 
tainly be located at the point which freezes last, 
but draws may also be found at places which 
freeze early in the making of the casting. At 


Fic. 7.—UnsounpNESss IN A Bronze Cast AT TOO 
Low A TEMPERATURE. 


all these points it can be shown that the solidi- 
fying metal has been cut off from the liquid. 
Drawing can only be avoided, then, by ensuring 
that a supply of liquid metal is available to every 
part of the casting as it solidifies. 


Equal Section Not Desirable. 


Another product of loose thinking is the fre- 
quent request to the drawing office for an even 
section all over the casting. In actual fact the 
casting with an extensive even section is often 
the worst type of casting to produce really 
sound. The foundryman who asks for an even 
section generally gives as his reason that he 
wants the whole of the casting to cool at the same 
time. This is exactly contrary to what is re- 
quired to secure soundness. If the whole of a 
casting cools together, the contraction cavity will 
be distributed all over the casting, and the re- 
sult will be general unsoundness and weakness. 
If, however, the casting cools directionally, the 
contraction cavity is, as it were, gathered up as 
each layer freezes, and it may finally be brought 
to a place where feeding can be applied. Indeed, 
it is in arrangement of this directional cooling 
and the concentration of the contraction at a 
suitable point for feeding that the foundryman 
may most usefully exercise his art and ingeniously 
apply his experience. 

astings are of such a diversity of shape and 
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size that one can only apply the principle of 
directional cooling and feeding by giving each 
individual casting individual attention, but a 
few general remarks may be mentioned by way 
of illustration. 

The point where one expects to localise the con- 
traction must obviously communicate with a riser 
or a runner, and this riser or runner must con- 
tain liquid metal after the casting is solid. The 
latter point seems self-evident, but the meagre- 
ness of many runners and risers suggests that 
it is often overlooked. Feeding may be accom- 
plished from runners, or risers, or both. If no 
risers are used, feeding from the runner may take 
place in two ways. The runner may be joined to 
a thick section, in which case it must be a very 
big runner, so that it contains liquid until all 
the thick section is solid. Alternatively, the 
casting may be run on its thinnest section. In 
this case thick sections must be cooled very 
quickly, generally by chilling, or the casting must 
be poured very slowly, so that thick parts are 
fed before the thin section solidifies. If 
risers are used they will generally be placed on 
the thickest parts of the casting. The most 
useful application of a riser is to feed any part 
of a casting isolated from the main wave of 
freezing. Risers must always be larger than 
the section they are intended to feed. 


Alloys with Freezing Ranges. 

The arguments so far have been based on 
the supposition that the metal or alloy freezes 
at a constant temperature. It has been shown 
how the extent of the contraction can be mini- 
mised by certain moulding and casting de- 
tails, and how, by contriving directional 
freezing, the residual contraction can be fed. 
Most engineering alloys, however, freeze through 
a range of temperature, and this property 
modifies some of the above conclusions. To 
appreciate this, it is necessary to discuss some 
metallurgical theories. 

When a metal has passed its freezing point it 
begins to solidify from a number of isolated 
points. At each of these points a tiny crystal of 
metal is formed, and in line with each axis of 
the crystal new crystals attach themselves. In 
this way arms of solid are built out into the 
liquid, and from these small branches grow at 
right angles, until the well-known fir-tree pat- 
tern is obtained (Fig. 4). Each dendrite grows 
until it meets dendrites growing from other 
centres, and in this way the whole of the metal 
eventually solidifies. The location of the shrink- 
age cavity is governed by the position and number 
of the original crystallisation centres, and 
by the rate of growth of the dendrites. 

Below a certain distance from the freezing 
point the centres of crystallisation form spon- 
taneously in the liquid, the number forming being 
a constant for the particular conditions. 
Between the freezing point and this temperature 
of spontaneous crystallisation—that is, in the 
metastable range—nuclei are only formed by the 
influence of extraneous conditions, such as the 
presence of solid particles, mechanical] movement, 
etc. 

Consider first a pure metal or alloy which 
freezes at a constant temperature. If the 
rate of cooling is sufficiently slow, crystallisa- 
tion will proceed entirely in the metastable 
range. This is independent of how or at what 
temperature the first nuclei are formed, since the 
vectorial force of crystallisation will be sufficiently 
great to follow close on the heels of the falling 
temperature, and the liquid will have no oppor- 
tunity of reaching the labile range while crys- 
tallisation is proceeding. A columnar microstruc- 
ture wil] generaly result. If the cooling is rapid, 
the labile range will be reached a short distance 
in advance of the crytallising solid, and new 
nuclei will be quickly formed. Crvystallisation 
from these new nuclei, however, will not have 
time to spread very far before the dendrites from 
the advancing solid behind have caught up, owing 
to their greater degree of super-cooling. An 
equiaxed structure will result in this case. In 
either case, however, the liquid-solid interface 
will be fairly distinct, and will closely follow 
the temperature gradient. 
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What May be Required of Malleable Cast Iron." 


By H. A. Schwartz, Cleveland, O.{ 


Since 1904 the tensile strength of malleable 
castings,+ as measured by the A. S. T. M. speci- 
fications, has increased from 17.8 to 22.3 tons 
per sq. in., and the elongation from 5 per cent. 
to 10 per cent. These changes were in large part 
augmented within the malleable foundries, and it 
may be doubted whether the consuming interests 
did more than acquiesce in the acceptance of a 
superior material. 

The economic desirability of these changes, 
irrespective of their cause, may be measured by 
the degree in which they increased the applica- 
tion of this product in the industries, or per- 
mitted a reduction in weight and hence of total 
cost of existing malleable articles. The author is 
not disposed to admit on a priori grounds that 
such economics did necessarily follow. 

The inarticulateness of the consuming interests 
in this regard is regrettable, for a clear recog- 
nition by consumer and producer alike, of what 
properties are desired in a given product, is the 
first necessity of a satisfactory relationship. 
Sooner or later, the user’s requirements find ex- 
pression in the form of specifications, formally 
or tacitly understood, under which he orders and 
accepts material. An inquiry into the consumer’s 
demands may thus be both interesting and in- 
structive as a basis for a study of what require- 
ments should or should not be incorporated into 
specifications. 

It would seem axiomatic that no requirement 
should be so incorporated which does not raise the 
useful value of the material more than its cost, 
for otherwise the product will, deservedly or not, 
fall into disuse. 

It seems equally self evident that only such re- 
quirements should be included as are necessary, 
and sufficient for the description of the proper- 
ties for which the material is used. Additional 
needless limitations increase cost without increas- 
ing value, and so violate the first principle laid 
down. Furthermore, it will be agreed, that any 
tests applied should measure, so far as_ possible, 
directly, the actual properties for which the 
material is valued, and that indirect tests should 
he employed only when accurately reproducible 
methods exist for direct measurement. 

It will be readily granted that the calculation 
of the stresses in even a relatively simple cast- 
ing, and under the simplest of load conditions, 
is beyond the limits of our present engineering 
knowledge. Consequently, no engineer is able to 
define upon a purely academic basis just what 
requirements will fit a theoretical material for an 
intended use. 

Specifications cannot, and should not, be set 
up upon such a foundation. Their requirements 
are properly to be interpreted as a statement 
of the quality of a material known by experience 
to satisfactorily serve its purpose. They then 
serve as a means of determining whether other 
lots, purporting to be identical, are of equal 


quality. 
What the Consumer Desires. 

Malleable castings are an article of manufac- 
ture because they possess a combination of 
strength, ductility, impact and fatigue resistance 
and machinability, which renders them more use- 
ful, cost considered, for certain purposes than 
their possible substitutes. With certain special- 
ties as exceptions, the consumer desires to buy 
for a dollar the most he can get of each of these 
properties. 

In what terms shall he describe his wants in 
order that, upon closing a contract, he may be 
assured that his minimum expectations will be 
realised ? 

He requires assurance that: 

(1) The metal, as cast, is of a quality yielding 
satisfactory physical properties upon anneal ; 


* A Paper read before the Detroit Meeting of the American 
Foundrymen’s Association. 

+ Manager of Research, The National Malleable and Steel 
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t The malleable castings referred to in this Paper are black 
heart. 


(2) That each casting is completely annealed; 
and 

(3) That each casting is sufficiently sound, me- 
chanically. 

From the very fundamentals of malleable metal- 
lurgy, these three factors are entirely separate 
and distinct. The first is a question involving 
the individual melting furnace heat as a unit. 
The second involves the annealing furnace as a 
unit, and implies a knowledge of the uniformity 
of heat treatment throughout a given furnace. 
This is, perhaps, obtainable only by inspection of 
individual castings. 


Soundness of Castings a Question of Foundry Practice. 
The third factor is not a question of metal- 
lurgy, or properties of materials, but of foundry 
practice. The logical manner of controlling the 
first variable is by suitable mechanical tests, on 
a properly annealed specimen from each heat. 
The second by visual inspection of test lugs from 
each casting, if these be of fair size. The third 
by inspection of broken castings, er perhaps, in 
extremely critical cases, by X-ray examination of 
finished castings. 
_ The form and preparation of the test specimen 
is just as much an essential of a specification as 
the required values of the physical constants to 
be measured. Test specimens are purposely pre- 
scribed of forms which can be produced with the 
greatest freedom from mechanical defects. The 
purpose is to eliminate as variables, all factors 
except the quality of the metal. 

It is not implied in any specification that speci- 
mens cut in various ways from masses of material 
shall be expected to conform to the same stan- 
dards. With the exception of rolled rods of small 
cross section, where, from the nature of the case, 
specimens can be produced with only one location 
and orientation with respect to the material, it 
will never be found that the strength of a metallic 
test bar is independent of the size and location 
of the test specimen in relation to the object from 
which it was cut. 

The consumer who cuts a specimen from a casting 
and finds its properties inferior to the require- 
ments of a specification such as that of the 
A. 8S. T. M. has not necessarily any cause for 
complaint, as to the properties of the metal. He 
may have legitimate grounds for objecting to 
the soundness, or integrity, of the casting if a 
harmful shrink is disclosed as the cause of 
failure, or it may be that the casting is of such 
size and form that the unit stresses to be expected 
in the normal specimen cannot be equalled. A 
lack of understanding of these principles is a fre- 
quent cause of unjustifiable complaints by the 
consuming interests. 

It is wisely permitted by the present standard 
specifications that metal rejected as apparently 
‘* under-annealed ’’ may be re-heat-treated. Thrs 
follows quite logically from the fact that the metal- 
lurgy of the product is a two-stage process. While 
there exist certain broad and definite general 
relations between the two steps, it would be mani- 
festly unfair to condemn the entire material for 
a remediable error in the second of the two steps. 


How Shall Consumer Describe the Metal Desired ? 


The industry is now confronted with the major 
question of this paper. In what terms shall the 
consumer describe the metal of which his castings 
are made, in order that he will secure the most 
economical combination of the previously enume- 
rated desiderata at reasonable cost and in reason- 
able time? 

It seems self evident that the use of chemical 
specifications for a material of engineering con- 
struction is not justifiable where the desired pro- 
perties can be measured and defined. Excluding 
the very limited applications of ferrous material 
under circumstances where their chemical be- 


haviour determines their suitability for an in- 
tended use, there seems very little reason for 
writing a chemical specification. 


With very few 
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exceptions, probably fewer than usually realised, 
the properties demanded of a metal can be 
accurately described in physical rather than 
chemical terms. 


Importance of Physical Requirements. 

Chemical specifications are very generally mean- 
ingless. For example, pre-war specifications for 
steel products commonly set a maximum sulphur 
content of 0.05 per cent. Extended investiga- 
tion, actuated by war necessities, has failed to 
disclose, for most purposes, any decided superiority 
of such material over an otherwise correct metal 
containing 0.06 per cent. sulphur. Why then, 
should the nation’s industries be burdened with 
the expense involved in a reduction of the sulphur 
to the lower limit? 

It is the author’s carefully considered judgment 
that there is no defect in the metallurgy of malle- 
able cast iron, against which the consuming in- 
terests cannot more adequately guard themselves 
by physical rather than chemical requirements. 

Chemical composition is the chief corner stone 
of works’ control, and a knowledge of the chemis- 
try of his processes and products the most useful 
guide at the command of the producer. The con- 
sumer, however, being of necessity not a specialist 
in any given raw material, is less likely to be 
sufficiently informed along these lines. 

For example, a large and highly reputable auto- 
mobile manufacturer has included in his specifi- 
cations for malleable castings, a minimum carbon 
content. It is known to all of us that the strength 
and ductility of malleable cast iron vary inversely 
as the carbon content. Leaving aside the fact 
that the consumer’s minimum value comes peri- 
lously close to making it impossible to secure his 
requirements with respect to tensile strength, his 
chemical requirement operates to reduce the 
quality of material which may be furnished him 
under his specifications, by limiting the quality 
of material which is admissible thereunder. 

The author has not had the advantage of per- 
sonal discussion with those responsible for this 
requirement, but is entirely unable to see what 
advantage the consumer believes he is securing 
under this specification. 

The suggestion was once made, unfortunately 
by a producer, that a suitable limitation upon 
the carbon plus silicon would assure the user 
against “‘ low,’’ that is, primarily graphitic iron. 
This argument is fallacious, because it ignores a 
multitude of other factors, influencing primary 
graphitisation, and inexpedient, since freedom 
from ‘‘mottles’”? can be much more easily 
guarded against by direct inspection of hard iron 
castings than by complex argument applied to 
the results of time consuming analyses. 


Quantitative Description of Physical Properties. 

The industry is left, then, with the opportunity 
of describing quantitatively the physical proper- 
ties required in a casting. Theoretically, it should 
be possible to describe, in quantitative terms, all 
the properties desired in the material to be used 
for a given purpose. Practically, this is but a 
vision and far beyond the limitations set by our 
present engineering knowledge, both with respect 
to testing and design. 

Even if sufficient knowledge were secured, the 
execution of a multiplicity of tests would be so 
wasteful of time and money as to be economically 
unsound. The problem is then to select one, or 
at most, a few tests, simple and accurate of 
execution, which may be considered a measure of 
the conformity of the product to an established 
standard. The tensile properties of materials 
have come to be adopted very generally for this 
purpose, largely because of the relative simplicity 
of their determination. 


Possible Tests. 

Many engineers have expressed themselves as 
being uninterested in the tensile strength of the 
metal in the malleable castings they buy. Strictly 
speaking, this attitude is justifiable, although 
they probably are interested in many other pro- 
perties which are found in metal of satisfactory 
tensile properties. It is, however, incontrovertible 


that tests regarding the behaviour of malleable 
castings under fatigue or impact would form a 
much more direct measure of the materials’ utility 
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than do static tension tests. The same may be 
said of any other materials to be used in machine 
— or elsewhere, under conditions of variable 
oad. 

Tests of this character have not, as yet, been 
standardised sufficiently to commend them gener- 
ally as a basis for the acceptance or rejection of 
a material. They may, however, be expected to 
eo in favour as they become better understood. 

t is by no means unlikely that some form of 
impact test, such as the Charpy, may come into 
more extended use for various materials in the 
reasonably near future. 

The Walker wedge test, constituted an attempt 
in this general direction. It found but little per- 
manent favour because it became evident that the 
test was not strictly reproducible. This is a criti- 
cism of this particular form of test, and of the 
apparatus for its execution. A sufficiently simple 
impact test, capable of accurate reproduction, 
might prove to have great utility. 

Cross bending tests, once demanded by the 
standard specifications, have been very wisely 
omitted in recent years in this country. They 
had proved entirely superfluous, since all metal 
capable of passing the then-existing tensile re- 
quirements passed them so easily that those tests 
added nothing to the user’s knowledge of his 
material. With their fetish for being practical, 
the British still require, on white heart malleable, 
a bending test as a measure of the deformation 
the material will undergo, and not as a strength 
test. 

Tensile tests required on malleable, have so far, 
included only a requirement for ultimate strength 
and elongation. They are certainly as good 
measures of this material’s fitness for an intended 
use, as of the utility of a steel casting or forging. 
Whether or not the values now set for these con- 
stants, namely, 22.3 tons per sq. in. and 10 per 
cent. elongation, are the most desirable remains 
an open question. 

An increased strength-requirement, accompanied 
by a suitably increased elongation, will certainly 
be accompanied by an increased resistance to 
fatigue and impact. It will be shown later, that 
where machinability is important, a balance must 
be struck between the value of strength and ease 
of cutting, and an indefinite increase in strength 
is, therefore, not necessarily in the user’s interest. 


Appearance of Yield Point Demand. 

During the last year or two there has tome, 
from some sources, a demand for the inclusion 
of a figure for yield point in the tensile specifica- 
tion. The demand has behind it a measure of 
logic, since most ferrous materials are being 
specified from this viewpoint, or at least have been 
studied by engineers sufficiently, so that the user 
is satisfied that he can rely upon a given yield 
point from a known kind of material of given 
tensile strength. It is also obvious the yield point 
rather than the tensile strength is the limiting 
factor in the design of static structures at least, 
while the fatigue limit is the true criterion under 
dynamic conditions. Fortunately, the latter is 
nearly uniformly 50 per cent. of the ultimate 
strength in all ferrous materials so far tested. 
It was, therefore, inevitable that the user should 
demand either a guaranteed yield point, or, at 
any rate, some definite assurance of the relation 
of yield point to ultimate strength. 

As a mere expression of the author’s opinion 
it may be here stated that the yield point of 
malleable cast iron is certainly above 60 per cent. 
of its ultimate strength. 

Its exact location may, however, well be a sub- 
ject for argument to a much greater degree than 
in the case of competitive materials. Having 
recently made a critical study of data from seven 
laboratories, including two consumers, one con- 


sultant and four ‘producers, one not con- 
nected with the same corporation as the 
author, it has been’ conclusively shown 
that different experimenters will vary as 


much as 1.7 tons per sq. in. or about 12} per 
cent. of the mean value, in the average results 
of long series of tests for this constant on metal 
of equal quality. Such a lack of agreement is 
obviously disquieting. 

The cause of this discrepancy is not difficult 
to find. If one examines the tensile stress-strain 
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diagram of any commercial structural steel, and 
compares it with a similar diagram for malleable 
east iron, it will be quite noticeable that the 
former shows a very sharp discontinuity at the 
yield point, and frequently an actual decrease 
of stress for a brief interval, while the latter 
shows only a uniformly increasing rate of curva- 
ture. It is, therefore, obvious that there is no 
stress at which the strain in malleable castings 
increases without increment of stress, and the 
location of the yield int becomes a matter 
of definition. We may, for example, say that the 
load at which the specimen has elongated } per 
cent. (0.01 in. in 2 in.) should be regarded as 
this point. This is approximately the point deter- 
mined by the divider method. Alternatively, one 
may define the yield point by the slope of the 
stress-strain diagram, and define it as the point 
at which strain increases with stress at a given 
rate; for example, by 1 per cent. for an increase 
of load of 2.2 tons per sq. in. 

The latter definition gives results substantially 
interchangeable with the former, but is not feasible 
as a basis for a specification, because it requires 
the somewhat laborious construction of a stress- 
strain diagram for each specimen. 


The Yield Point. 


At present the yield point is frequently defined 
as the point where ‘‘ the beam drops ”’ in testing. 
The incongruous data already alluded to, were 
obtained in this way. . In the author’s judgment, 
this method has little but simplicity in its favour. 
The reason for the non-concordant results are as 
follows :—(1) The absence of any point which stress 
does not increase at all with the strain renders 
the point indefinite, per se; (2) the specimen, 
being unmachined, is not of uniform cross sec- 
tion throughout its length, hence different zones 
reach the yield point at different times and render 
the point even vaguer; (3) the specimen being 
held by wedge grips, is not definitely located with 
respect to the cross heads of the machine, and 
slips in the holding mechanism may confuse the 
yield point or be mistaken for it; and (4) the 
specimen, being never perfectly straight, intro- 
duces similar errors. 

The investigation just alluded to indicated that 
a given increment of ultimate strength produces 
substantially the same increment in yield point, 
irrespective of the circumstanees of manufacture 
of testing, but that the absolute value of the yield 
point for a given ultimate strength will vary 
materially both according to the origin of the 
material and the observer. 


Dangerous Analogies with Steel. 

It may not be inappropriate to point here to 
another instance in which in the past the draw- 
ing of an analogy between malleable cast iron and 
steel came perilously close to causing confusion. 
It is not unusual in steel practice to define the 
required elongation in the steel in terms of the 
reciprocal of its ultimate strength, or vice versa. 
Thus it may be required that the elongation 
shall at least equal a prescribed constant, divided 
by the ultimate strength. A similar proposal was 
once made to one of the A. S. T. M. committees 
engaged in one of the earlier revisions of that 
society’s malleable specifications. 

It is well known that in the latter product the 
elongation increases with tensile strength, and a 
great strength coupled with lowered elongation 
is an evidence of incomplete graphitisation. A 
reciprocal relation, as in steel, although apparently 
desirable from the viewpoint of analogy, would 
have been worse than meaningless, for at only 
one strength could maileable have had any given 
specified relation. 

Formule have been proposed for calculating a 
so-called ‘‘ Allowable Working Stress’? in terms 
of yield point and elongation. It is true that 
the yield point and elongation of quite high-class 
malleable cast iron is such as to yield calculated 
allowable stresses, equal to those in grade ‘‘ A” 
steel castings. 

These facts furnish a theoretical foundation for 
the belief that such extra quality material defined 
by specification, in terms of calculated working 
stress, may be substituted on equal terms with 
the corresponding steel castings. The author is 
not sufficienily familiar with the derivation of the 
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empirical formula for allowable stress to warrant 
an expression of opinion of the a priori validity 
of this conclusion. He, nevertheless, believes it 
to be correct, but finds substantiation for this 
belief in the known behaviour in service of the 
metals rather than in the agreement as to work- 
ing stresses. 

It is true, that no specific values of ultimate 
strength and elongation may be referred to in 
writing such a formula. The unavoidable re- 
lationship of the ultimate strength, yield point, 
and elongation are such that a malleable of the 
same calculated allowable working strength as 
grade ‘‘A’”’ steel will, of necessity, have a con- 
siderably higher elongation and somewhat higher 
ultimate strength than the minimum now accept- 
able. Such a specification will, therefore, he 
equivalent to an increase in the required tensile 
properties, and while metallurgically possible, may 
or may not be desirable, depending upon whether 
the utility of the material is thereby increased 
sufficiently to compensate for increased difficulties 
in other directions. 

It has already been pointed out that an in- 
crease in tensile properties involves also an 
increase in all the other properties required of 
the material in use. This cannot be said, how- 
ever, of the properties valued during fabrication. 

Malleable cast iron is used for some purposes 
where it is never stressed anywhere near its safe 
limit, merely because it is the most machinable 
commercial ferrous material, possessing any useful 
degree of ductility. A consumer of castings of 
this type will not find his interests served by any 
increase in the specified strength requirements. 

Machinability Requirements. 

Machinability requirements are already at least 
implied in many agreements, and consumers con- 
sider themselves justified in rejecting material 
defective from this viewpoint. Very unfortu- 
nately there is not yet any satisfactory means 
of describing quantitatively the degree of machin- 
ability any given consumer may consider indis- 
pensable. If there were it might be possible to 
evaluate the relative importance of strength and 
machinability, and set up a specification con- 
sistent with the best interests of consumers whose 
Major purpose is to attain economy in fabrication 
rather than a given strength standard. 

The writer has shown elsewhere that the cutting 
resistance of malleable increases with its strength, 
and it can, therefore, be safely said that an in- 
crease in strength involves some increase in 
machining difficulty. Whether this increase will be 
noticeable to the consumer depends altogether 
upon his own shop methods, and which horn of 
the dilemma he prefers is a matter altogether of 
his own engineering practice. The choice obvi- 
ously is determined by whether an increase in 
strength is worth more than any increased manu- 
facturing cost which may have to be incurred. 

In the absence of any means of writing an exact 
specification for machinability it is frequently 
difficult to determine whether or not a given 
material possesses a normal cutting resistance, 
and still more difficult for the consumer to assure 
himself of the satisfactoriness of a given ship- 
ment. 

Under the usual metallurgical conditions an in- 
creased resistance to cutting may arise from 
several causes :— 

(1) Perfectly normal malleable of such ductility 
and strength as to be inherently difficult to 
machine. 

(2) So-called “ picture frame ”’ iron which has a 
steely surface, difficult to cut, but is normal 
within. 

(3) Iron which has a very wide decarburised 
rim, which is not hard, but tough, and hence 
machines slowly. 

(4) Iron which is pearlitic throughout, or, in 
extreme cases, may approach the original hard 
iron in micro-structure 

The second and fourth difficulties can be entirely 
guarded against if the customer will inspect test 
lugs left on the casting for that purpose, and 
reject those which have the readily recognised 
fractures characteristic of these difficulties. Such 
castings can frequently be perfectly reclaimed by 
an appropriate heat treatment. The latter fault 


is almost always due to pure accident, very rarely 
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representing a metallurgical defect of a great bulk 
of castings. 

The first cause is actually not a defect, but 
represents merely the selection of the wrong grade 
of material for a given purpose. Incidentally, it 
may be said that trouble from this source will 
occur only where machining rates are already 
crowded to the limit. 

The second defect is very difficult of recognition, 
except by the metallographer, and neither it nor 
the first are readily detected by test lugs. Hard- 
ness tests of the usual types are utterly useless. 
Only the fourth condition would be recognised by 
such test, and it is more easily found by test lug 
inspection, 

There is in no case any definite relation between 
cutting and indentation hardness sufficiently 
marked to use the latter as a measure of the 
former. Losses from the destruction of tools are 
almost invariably due to the second and fourth 
causes, the other two, at most, setting a limit 
to cutting speeds. 

A major commercial problem is to deal equit- 
ably with the condition existing when there are 
delivered to the consumer a great number of satis- 
factory castings through which a few of inferior 
machinability are scattered without any means 
of finding the latter. A very few hard castings 
will entirely disorganise a day’s production 
schedule by the breaking of tools. To this ex- 
tent, they work an injury on the user out of all 
proportion to their number. On the other hand, 
it is distinctly unfair to the producer to return 
to him a carload of castings which may be all 
good except one or two which have given trouble. 

It is under such circumstances as these that 
test lug inspection by the consumer will work 
wonders by enabling him to check the castings 
before delivery to the machines and relieving the 
producer from the sole responsibility of seeing that 
not a single poor casting ever goes on with those 
which are acceptable. 


Welded Castings. 

The subject of the welded casting is very closely 
associated with that of machinability. It is 
probably quite generally admitted that defects 
involving a reduction of strength in critical parts 
should never be repaired by welding. An exten- 
sion of this principle to all defects is not economi- 
cally sound. 

Many surface imperfections can be perfectly 
repaired by a welding operation with a consequent 
saving due to decreased foundry losses, and with- 
out risk of inferior service to the consumer. 
Such welds can be made identical in every respect 
with the surrounding metal, if necessary. 

Welds made with white cast iron filler rod and 
subsequently annealed are undetectable unless 
accompanied by a visible defect of workmanship, 
and would be admissible for any purpose if assur- 
ance could be had of their subcutaneous sound- 
ness. It is a very great injustice to reject all 
welds because improperly-made welds are usually 
difficult of subsequent machining. 


Some Consumers’ Requirements Illogical. 

Lastly, the author would allude to practices on 
the part of consuming interests which seem to 
him highly illogical. Why do some consumers 
want to buy a high-grade meta! without being 
in any degree interested in the mechanical sound- 
ness of the casting as a whole? Why do other 
consumers insist on mechanical soundness in places 
and under conditions where a _ failure’ of 
the part is unthinkable? Why are cast parts 
so frequently designed by persons entirely un- 
familiar with foundry problems and without that 
consultation with foundrymea which would 
eliminate many difficulties? Why should so many 
producers insist on early deliveries to an extent 
which makes it virtually impossible for the 
foundryman to give adequate time and attention 
to their requirements? 

Self interest would seem to dictate to buyers 
a policy of eliminating serious and important 
defects in the interests of satisfactory use, while 
ignoring, in the interest of economy, technical 
flaws which are without effect in the intended use 
of the product. Similarly, the user should cer- 


tainly be as much interested in making it as 
easy as possible to secure the best results under 
given conditions as is the producer. 
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The tendency of a manufacturer to reduce his 
stock of material in process is most laudable as 
a means of economy. Very naturally, therefore, 
he strives for early delivery from his source of 
supply. On a perfectly standardised article the 
producer of the semi-finished product can meet 
this demand by carrying a stock for the con- 
sumer. No overall economy results, however, for 
the same amount of capital is still invested in 
inventories, the producer merely acting as a 
banker, with or without adequate return, for the 
consumer. Even this course is generally not open 
to the jobbing foundryman, who may have no 
assurance that any castings made up ahead will 
ever be required. 

Heat Treatment. 


On work from patterns previously used py a 
given foundry, the greatest time consumption in 
the manufacture of malleable castings is in the 
annealing operation. The subject of the possible 
commercial reduction in annealing time has prob- 
ably been discussed sufficiently. The present 
state of this matter seems to the author as 
follows :— 

Nothing has appeared in recent years which 
suggests to the progressive malleable foundryman 
any useful changes in regard to his heat treat- 
ments. 

Engineering improvements in furnace design, 
the tunnel kiln for example, which make for 
greater uniformity of temperature and its better 
control, which reduce the overall time by re- 
ducing the time spent in heating and cooling. 
So long as castings must, for economic reasons, 
be handled in bulk, their own heat capacity sets 
commercial limits upon these rates. The actual 
temperature cycles of many foundrymen are 
already as efficient as they can be made within 
the present limits of furnace design and stock 
heat capacity. The problem of reduction of 
annealing time is thus almost altogether that of 
finding chemical or other conditions under which 
the process of graphitisation can be accelerated 
without undue detriment to quality or cost of 
product. ‘he possibilities of temperature in this 
direction have been practically almost exhausted. 


Question of Chemical Composition. 


The question of chemical composition with 
respect to the usual elements, while admitting of 
further quantitative study, is qualitatively well 
understood by many, and revolutionary changes 
are not to be anticipated. Whether careful study 
of other elements of composition, or other but 
vaguely suspected variables, will result in com- 
mercial improvements must await the event. It 
must be remembered that, to be industrially 
valuable, a process must be both metallurgically 
and economically workable. 

In cases where new patterns are to be made 
experimentation as to the most economic methods 
of manufacture or the best means of securing 
adequate soundness of casting must be taken into 
consideration. Castings made without such study, 
from new equipment, are very likely to be 
inferior. 

Finally, it should be remembered that over an 
extended period of time the buyer will pay for 
all he gets and the seller will give value received. 
There are perfectly good reasons why Detroit’s 
leading citizens do not sell Lincoln and Ford cars 
in competition with each other. 


Iron and Steel Output in November. 


The National Federation of Iron and Steel 
Manufacturers report that two additional blast 
furnaces were blown in towards the end of Novem- 
ber bringing the total to 7 in operation at the 
end of the month, compared with 147 on the eve 
of the coal stoppage. Production of pig-iron in 
November amounted to 12,700 tons, compared 
with 13,100 tons in October, 539,100 tons last 
April, and 494,100 tons in November, 1925. The 
production of steel amounted to 97,500 tons in 
November, compared with 94,200 tons in October, 
661,000 tons last April, and 653,800 tons in 
November, 1925. 
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The Mortar of Hyde Abbey. 


By H. 


The handsome and imposing 15th century mortar 
which forms the subject of this article has had a 
somewhat curious and interesting history. It is 
known that one of the pieces of furniture of a 
great abbey was the mortar, in which all sorts of 
ingredients were pounded and crushed for the 
infirmary and for the kitchen. These mortars were 
commonly cast of bell metal. Of those. still 
remaining to-day in various museums the most 
interesting example is the great mortar which was 
almost certainly cast in the precincts of the 
Abbey of Hyde, near Winchester. This mortar is 
now in the Winchester Museum, which is situated 
only some few hundred yards from the ruins of 
Hyde Abbey. 

Close to the mortar, which stands on the 
window-sill of the Museum, is a card stating that 
the mortar weighs 107 lb. and that it was dug up 
early in 1913 in a garden at Kingsworthy. These 
seem to be the principal facts connected with the 
discovery of this fine vessel. 

Kingsworthy is a village one or two miles from 
Winchester. As in the case of many other sur- 
vivals of old ecclesiastical furniture, it is probable 


that the mortar was buried at the troubled time 
of the Reformation until a more propitious season 
returned for its use. 

It is said that the chrismatory of St. Martin’s, 
Canterbury, lay for 400 years hidden on the top 
of the wall of the nave; that the great lectern of 
Newstead Abbey, now in use at Southwell Cathe- 
dral, lay at the bottom of the monks’ fish pond 
for several centuries, and that various other pieces 
of church goods were hidden away at the time of 
the Reformation. Many of these must have 
perished, but though under certain circumstances 
metal will burn away like wood or paper, most 
goods made of metal remain virtually indestruc- 
tible and consequently it is those pieces of 
medizval furniture which now mostly remain. 

No such example in the great metal collection 
at the Victoria and Albert Museum at South 
Kensington can be considered in any way com- 
parable to the Hyde mortar. As is the case with 
almost all early mortars, the pestle has disap- 
peared, a fact which is in no way remarkable, for 
where the weight of a mortar would involve much 
difficulty in losing it, the very much lighter 
pestle could be easily misplaced. 

Mortars being a more or less common part of 
the equipment of a medieval house are frequently 
mentioned and bequeathed in early wills. Some- 
times the mortar bore an inscription indicating 
the name of its maker or the date and place of 
its founding, or all three statements. 

Ancient mortars are in common use in more 
than one case to-day. A chemist in an ancient 
city uses one of the 16th century for the com- 
pounding of the drugs needed in his business. 

The Hyde Abbey mortar is a large one and has 
all the appearance of an inverted bell. It stands 


11 in. high and is 13} in. across the mouth. 

As is common in almost all metal work of the 
Middle Ages, this mortar is not devoid of orna- 
ment of some beauty, but it is less bold in design 
than is to be seen in some examples. 


The mould- 
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ings are both plain and ornamental. Two bands 
of ornament of a delicate design run round the 
mortar. An interesting feature of these two 
bands is to be noticed in the fact that the finer 
lines of the ornamentation are in some parts not 
quite clear, the sand apparently having slipped 
after the removal of the pattern. 

The whole is cast in bell metal. Medieval 
founding was, if we except the great fan, very 
much the same as it is to-day. After all, it is 
but the replacement of the pattern by metal, 
though such demands infinite care. 


_ Central European Iron Industries. 


During the later period, while negotiations 
were in progress which finally led to the estab- 
lishment of the Continental Steel Trust, the iron 
and steel makers in Central Europe held confer- 
ences among themselves for the purpose of de- 
fining their position in regard to their being 
included in the Trust, and also in respect of a 
regulation of the production among themselves. 
The situation of the Central European iron in- 
dustry, as a result of the discussions among the 
parties directly concerned, is set forth as under 
by Herr Heinz SrraKece in a recent issue of 
‘Stahl und Eisen.’’ 

As the majority of the shares in the Alpine 
Montan Gesellschaft are held by the German Steel 
Trust (Ver. Stahlwerke), Austria is interested in 
the German quota in the Continental Trust. 
Moreover, the former has entered into an agree- 
ment with the Czecho-Slovak Works (the Prager 
Eisenindustrie Gesellschaft, the Witkowitzer Berg- 
und Hiitten Gesellschaft, and the Skodawerke of 
Pilsen), under which these works have consented 
to reduce their exports to Austria to 50 per cent. 
of the requirements in foundry pig-iron, which is 
imported free of duty, and to 9 per cent. of the 
requirements in rolled products. On the other 
hand, the Alpine Company has ceded one-half 
of its foreign business to the Czech industry. A 
further arrangement has been made by the 
Alpine Company with Czecho-Slovakia, Hungary 
(the Rima-Murany Ironworks, Manfred Weiss, and 
the State Ironworks at Didésgyér), and Yugoslavia 
(the State Ironworks at Zenica), regarding the 
division of sales in the Balkans, while at the same 
time the Austrian Company has concluded an 
agreement with the Rumanian and Polish works 
for the mutual protection of their respective home 
markets. 

The above arrangements are stated to repre- 
sent an advantageous extension of the Continental 
Steel Trust, especially as the inclusion of Poland 
and Czecho-Slovakia in the Trust is probably 
only a question of time. The aggregate production 
of the Central European countries is about one- 
eighth of that of the members of the Trust. For 
1925 the actual output in metric tons is given as 
follows :— 

Czecho-Slovakia: 1,300,000 tons of pig-iron, 
1,500,000 tons of steel, and 1,000,000 tons of rolled 
products. 

Poland: 315,000 tons of pig-iron, 783,000 tons 
of steel, and 500,000 tons of rolled products, 

Austria: 380,000 tons of pig-iron, 464,000 tons 
of steel, and 352.000 tons of rolled products. 

Hungary: 100,000 tons of pig-iron, 230,000 tons 
of steel, and about 100,000 tons of rolled products. 

The above figures compare with 8,500,000 tons 
of pig-iron and 7,400,000 tons of steel in the 
ease of France, and 10,200,000 tons of pig-iron 
and 12,200,000 tons of.steel in the case of Ger- 
many. 

Herr Porncsen made a long reference to the 
Trust at an inspection of the August-Thyssen- 
hiitte on November 12, which 1s claimed to be 
the largest works of its kind in Europe. Con- 
cerning the rumours of negotiations with countries 
outside the Trust, he laid special emphasis on the 
circumstance that no negotiations have so far 
taken place with either the Czechs or the Poles 
for their inclusion, and only an informal con- 
ference had once taken place with the British 
industry. It was not yet known what attitude 
the latter would take up in the matter. The 
first question was to develop the organisation of 
the Continental Steel Trust, and only then would 
it be possible to think about the inclusion of other 
countries. 
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Notes on Annealing Blackheart Malleable. 


By Christian Kluijtmans, B.Sc., M.A.T.F. 


Overheated, Under-annealed, Over-annealed and 
Burnt Iron. 

Iron for malleablising must have the con- 
stituents in such proportions that each one does 
not counteract the action of the other. The best 
practice, when melting through the air furnace, 
has indicated that the constituents must be of 
the following order :—Carbon (as carbide of iron), 
2.80 to 2.60; silicon, 0.60 to 0.80; manganese, 0.30 
to 0.25; sulphur, less than 0.07; and phosphorus, 
not over 0.220 per cent. 

The fracture of such iron must be white, show- 
ing regular crystals converging towards the centre 
of the section and free from primary graphite, 
which forms during solidification and is promoted 
by an excess of carbon or silicon or too prolonged 


Fyre. 1. 


a rate of cooling. Additionally, the fracture must 
not show any signs of shrink, which considerably 
reduces the strength after annealing. 

From a practical point of view, the best means 
for obtaining well-annealed malleable is to insist 
that the annealing ovens are built in such a way 
that they are easy to work, and ensure an even 
temperature at back, front, top and bottom. It 
is not proposed to give particulars 
construction of the various annealing ovens in 
use in the world, but the type built. of reinforced 
concrete, insulating bricks, and refractory bricks 
is worthy of notice. 

The crown is composed of bungs of the same 
type used in an air furnace, which in case of 


= 2.80% Fic. 3.—C. = 2.10% 
X 100. CEMENTITE 


1s WHITE. 


accidents or repairs can be easily removed 
(Fig. 1). Fired with powdered coal, the con- 
sumption is about 4 cwt. of coal per ton of cast- 
ings annealed, the total time of firing being 84 
hours. Owing to the insulating bricks, the rate 
of cooling was very slow—about 3 deg. per hr.— 
an important factor when annealing blackheart 
malleable. 

Castings must be clean before being packed, 
the cleaning being effected either by tumbling 
mill or sand blast. Next they are sorted by 
size, and are normally packed in pots with sand, 


about the - 


burnt core sand being very suitable. The first 
pot is placed on a bottom stand, the next pot on 
top of the first, and so on, until they are three 
or four pots high. All joints are luted with clay, 
and the top is filled up with old bricks, clay and 
sand. 

When the quantity of stacks is sufficient to fill 
up an oven, they are loaded, and the oven is 
closed, all joints being stopped with clay and 
firing started. 


Metallurgical Reactions. 


From that moment annealing begins, and this 
operation cannot be done satisfactorily if the 


Fic. 4.—X 200 Dias. 


action of each constituent is 
understood. 

Carbon.—The carbon is the main constituent 
which forms a compound, which can be seen under 
the microscope as Fe,C, or “ cementite.’”’ It is 
the only compound which changes its state under 
the influence of heat and time. Iron carbide 
erystallises in plates, but from personal experi- 
ments these plates may be of different sizes, which 
have an influence on the final size of secondary 
graphite (temper carbon). Taking, for example, 
a white iron with 2.80 per cent. carbon against 
another one with only 2.10 per cent. C., we know 


not thoroughly 


Fic. 5.—X 200 Dias. CoaLescent 
CEMENTITE. 


that for the same thickness and rate of cooling 
the amount ef cementite is greater in the 2.80 
than in the 2.10 per cent. carbon, as has recently 
been shown by Mr. Ridsdale.* 

From the above it is shown that the free 
cementite is 33.72 per cent. in the 2.80 per cent. 
earbon iron, while it has dropped to 21.71 per 
cent. in the 2.10 per cent. carbon iron—that is, 
about 33 per cent. less cementite. Under the 
microscope the difference is evident, as shown by 
Figs. 2 and 3. 


* See F.T.J., No. 538, pages 499 ef seq. 
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As already seen in the issue of August 12 of THe 
Founpry Trape Journat, the size of cementite 
has a great influence on the dimensions of the 
resultant graphite for similar annealing con- 
ditions. These remarks apply to the above case 


<—ANNEALING RANGE 100 HOURS = 
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to a smaller extent, but is sufficient to have an 
influence on the elongation. Therefore, the higher 
the carbon content, the larger will be the graphite 
and the lower will be the elongation, and inversely. 

Silicon.—The practical foundryman insists that 
the silicon is a ‘‘softener,’? but the technical 


THE FOUNDRY TRADE JOURNAL. 551 


content of 3 per cent., obviously, as soon as the 
silicon content is above 1.10 per cent., the de 
composition of Fe,C takes place, and the fractures 
show few spots of graphite; but if the silicon is 
A.05 per cent., the fracture will be white. Thus, 
taking the lowest figure of silicon permissible 
as 0.70 per cent., that the extreme limits will be 

1.05 — 0.70 = 0.35 per cent. difference. 
Supposing the carbon content is only 2.80 per 
cent., the silicon can be raised up to 1.30 for the 
same thickness; the difference will be 

1.30 — 0.70 = 0.60 per cent. ; 

and last example, with a carbon content of 2.10 
per cent., the silicon will go up to 1.50 without 
any sign of primary graphite on a }-in. section, 
then 

1.50 —0.70 = 0.80 per cent, difference. 
This explains why it is so easy to add ferro-silicon 
to “high heats’? when melting in air furnace. 
The percentage of silicon is governed by the 
following factors:—(1) carbon content; and (2) 
rate of coaling. 

The carbon content is normally between the 
limits of 2.20 and 2.80 per cent., but the rate of cool- 
ing is dependent upon (1) temperature of pouring ; 
(2) thickness of casting; and (3) area and nature 
of side of the mould (sand or chill). The higher 
temperature at which cementite forms, the less 
stable will it be, decomposition into ferrite and 
graphite being more rapid. Thus, the hotter the 


man will say that this element reduces the com- 
bined carbon, and the scientist will say that the 
more the silicon the less stable will be the 
cementite to produce graphite. 

In a grey iron foundry working under scientific 
control the permissible limits for silicon will be 
(for a certain class of castings) between 2.10 and 
2.30, which is about 0.20 difference. In a mal- 


Fie, 8.—Grapuite Brack; CoaLescent 
CEMENTITE WHITE ON A MatTRIXx OF 
Ferrite. X 100 Dias. 


leable foundry the difference may be greater for 
two reasons—(1) low carbon, and (2) ratio silicon 
to carbon—and for the same thickness, the lower 
the carbon the greater will be the limit. Taking, 
for example, a casting } in. section, with a carbon- 


fluid iron on entering the mould, the slower will 
be the rate of cooling, and therefore giving a 
longer time for the cementite to break up as 
ferrite and graphite. This is helped by a thick 
section and sand mould. In practice, to counter- 
act it, chills are employed so as to ensure a white 
fracture. 

In a rectangular casting, 300 x 100 x 100 mm., 
the area will be 14 sq. dems., the volume being 
3 cub. dems. On another hand, a sphere having 
180 mm. in diameter corresponding to 11 sq. dems. 
area has 3 cub. dems. volume. There is no doubt 
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that for the same volume the rectangular casting 
will cool quicker than the sphere. Therefore the 
silicon content will have to be lower in the sphere. 
This is very important owing to the production of 
primary graphite, which is a cause of weakness 


after annealing. 


Under annealing conditions, silicon has a cata- 
lytic action upon the cementite. ‘This action is 
more or less pronounced. The higher the silicon 
content the more powerful is the catalysing effect 
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at low temperature. The higher the temperature, 
the faster will be the decomposition of Fe,C for 
the same silicon content. For the same tempera- 
ture the cementite will decompose more readily 
the higher the silicon, and the higher the silicon, 
the shorter will be the time for the complete 
decomposition of Fe,C under a constant tem- 
perature. 


DeceMBER 23, 1926. 


Phosphorus.—lf the phosphorus is over 0.220 per 
cent. it will appear free Fe,P, which induces 
warping during annealing and makes the castings 
brittle. It is, however, added to aid fluidity. 


Annealing Defects. 
The mechanism of decomposition of the cemen- 
tite is:—Fe,C + heat + time = 3Fe + C. 


Fic. 11.—Wattre CoaLescent CEMENTITE 
A Marrix or GRANULAR PEARLITE. 
Graraite ts Brack. X 100. 


Fic. 13.—X 100 Dias. 


Manganese.—lf this element is over 0.35 per 
cent. it will cause difficulty in annealing, and 
when annealed it will produce castings which are 
hard to machine. 

Sulphur.—If this element is over 0.1 per cent. 
it will be necessary to increase the percentage of 
silicon in the proportion of 0.30 per cent. silicon 
for each 0.05 per cent. of sulphur. 


Fic. 12.—Brack 1s Trve GRAPHITE 
EMBEDDED IN FERRITE. 


A.— Ferrite. B.—Ferrite + Pearlite. 


Fic. 14.—X 100 Drias. 


It is proposed to set out the different actions 
of temperature and time on white bars of similar 
analysis and thickness, which were poured under 
similar conditions. Cementite is in the state of 
‘* eutectic cementite ’’; as free compound, and as 
‘‘ pearlitic cementite,” a component of the 
pearlite. It is known that the critical point is 


Fie. 10. 
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round 730 deg. C., and that ‘‘ eutectic cementite ”’ 
decomposes more readily than ‘ pearlitic cemen- 
tite,’’ the latter being helped by the decomposition 
of the former. 

Also, when white iron is heated up between 
680 and 730 deg. C. the cementite tends to break 
up and ferm ‘ coalescent cementite,’ while the 
pearlite is divided as “ granular pearlite.” Fig. 4 
shows the cementite (white) before annealing, and 
Fig. 5 the breaking up of cementite and pearlite 
after 10 hours at 700 deg. C. 

The bars used in these experiments had the fol- 
lowing composition :—Total carbon, 2.68; silicon, 
0.72; manganese, 0.27; sulphur, and phos- 
phorus, 0.172. They were flat bars, 1} in. x } in. 
x 10 in. long, poured and cooled in sand, 


Fic. 17.—Grapnite Biack; Ferrite WuiteE; 
Matrix PEaRLITE. 


Overheated Bars. 

Six bars were taken and each one placed in an 
iron pipe, which was introduced into the top pot 
of the stack close to the firebox. 

A pyrometer in a pipe was surrounded by the 
six pipes and the seven pipes were carefully luted 
to stop any access of air. They were so placed 
in the oven wall that it was easy to remove them 
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when required. They were cooled in hot sand, 
and the temperature and time were recorded as 
shown by the curve (Fig. 6). The following 
results were noted (Fig. 7 and Table I). 


Taste [.—Fracture of Annealed Bars. 


Bars No. Nature of Fracture. 


1... White, coarse white granular ground, 
very few large graphite particles. 


2 White, coarse white granular ground, 
few large graphite particles. 

3... Spotted with large graphite particles. 

4... Spotted, very coarse grain. 

5... Spotted, very coarse grain. 

6... Spotted, very coarse grain. 


Fic. 18.—Unper-ANNEALED. X 100. 

A micro was taken from the Bar No. 3 (Fig. 8), 
and shows very coarse graphite, coalescent 
cementite on a ground mass of ferrite (Fig. 8). 
Fig. 7 shows that the ——- temperature 
reached was 880 deg. C., and that the rate of 
heating up to the critical range (730 deg. C.) was 
very fast (12 hours). When the first bar was 
taken out, that is, 16 hours after firing, the 


Fie, 15._-PictureE Frame PHENOMENON. 
Fic. 16.—Burnt 
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cementite was already broken and producing very 
coarse graphite. 

As the annealing was proceeding graphite 
particles were produced of the same size, and the 
final annealed metal showed a very coarse struc- 
ture, and was consequently very poor metal. 
The metal has been “ overheated,” not by tem- 
perature, but by the rate of heating having been 
too fast. The slower the heating to produce 
* coalescence,’ the larger the mass will be, but 
what is correct for steel, bronze, brass, aluminium 
alloys proves to be incorrect for malleable, be- 
cause as soon as cementite is in the coalescent 
state it breaks up into graphite and ferrite. The 
conclusion is that the rapid heating to annealing 
temperature is detrimental to the physical pro- 
perties by producing coarse graphite. 

To confirm this theory another test was made 
with eight other bars. The curve was obtained 
(Fig. 9), showing a slower heating up to 
730 deg. C. and slightly lower annealing tempera- 


Fig. C.I. QuENCHED IN WATER 
rrom 850 Dec. C. AcicuLar StRucTURE 
MarTENSITE; GRAPHITE BLACK. 


ture, the total time from the start being the 
same. The fracture of the bars obtained is shown 
in Fig. 10 and described in Table II. 


Taste II.—Fracture Characteristics of the Second 


Series. 
Bars No. Nature of Fracture. 
1... White—original crystalline arrange- 


ment disturbed. Shows a fine 
granular fracture. Structure cor- 
responding to Fig. 5. 

2 White grain more opened, greyish 
granular fracture. 

3... Fine greyish granular fracture, pre- 
sence of graphite. 

4 Spotted, fine granular fracture (Fig. 
11 


5 Dark spotted granular fracture. 

6... Very dark spotted fracture. 

7 ~~... Grey fracture, few white spots. 

8 ... Grev fracture, few white spots (Fig. 
12). 


Bars No. 1 to No. 6 are from the under-annealed 
series under normal conditions. Reverting to 
Fig. 7, it is shown that the Bars Nos. 1 to 4 are 
under-annealed although they are overheated. In 
the first case the bars can be corrected by re- 
annealing, whilst in the case of overheating and 
under-annealing it is better to keen them as they 
are because a second annealing would make them 
worse by producing a coarser grain. The resulting 
well-annealed metal gave 26 tons per sq. in. 
(40 ko. per sq. mm.) tensile associated with 14 per 
cent. elongation on 2 in., which is satisfactory for 
all-round work. Thus slow is preferable to fast 
heating. 
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Over-annealed. 


Malleable iron can be over-annealed either by 
too high a temperature, too long a time, or from 
oxidation. In the first case, this produces a 
coarse grain, associated with a coarse graphite, 
but not so coarse as in the case of overheated 
malleable. Time acts similarly and produces a 
slightly decarburised edge, as shown by Fig. 13, 
which must not be confused with Fig. 14, which 
is typical of the ‘* picture frame,’’ showing a more 
or less decarburised rim according to the time of 
contact with the oxygen of the air (Fig. 15). In 
such cases the carbon is removed, thus reducing 
the quantity of Fe,C and making it difficult for 
the pearlite to break up. Thus all joints through 
which the air can enter must be luted up tightly, 
and obviously the fire-grate door must not be 
opened unnecessarily. 


Burnt. 
Burnt malleable is useless and scarcely suitable 
for remelting. Fortunately it is very seldom 


obtained, and only by accident. It is due to a 
very high temperature of the order of 1,000 deg. 
C. A typical fracture (Fig. 16) shows it to be 
very coarse and the metal very brittle. The 
microstructure is very open, showing coarse 
graphite embedded in ferrite, the ground mass 
being austenite (Fig. 17). 


The cooling range after proper annealing tem- 
perature and time is very important, and must 
be regulated so as to obtain a fall of 5 deg. C. 
maximum per hour for high silicon iron. The 
lower the silicon and carbon, the slower the cool- 
ing, because the decomposition of Fe,C takes 
place above 730 deg. C. and under 850 deg. C. 

The curve in Fig. 9 shows that the true anneal- 
ing time starts at 730 deg. C. and takes 80 hours. 
The practical annealing temperature is 850 deg., 
and the time can be counted from that temperature 
until firing is stopped. Some castings may not be 
entirely annealed when firing is stopped, their 
structure being composed of coalescent cemen- 
tite, lamellaire pearlite, graphite and ferrite 
(Fig. 18).° 

In case of rapid cooling from 850 to 750 deg. C. 
there takes place a hardening effect producing 
first Martensite which is ‘‘ tempered,”’ the result- 
ing structures being troostite, sorbite and, finally, 
pearlite, the fracture being white. For castings 
thoroughly annealed rapid cooling has but little 
effect on their structure, as it is composed of a 
solid solution of iron silicide free from carbon 
which does not change in hardening. But if a 
thoroughly annealed iron showing a structure of 
graphite embedded in ferrite is heated up to 
850 deg. C., which corresponds to the practical 
temperature of annealing, and quenched in water, 
the malleable iron becomes hard and the struc- 
ture is composed of Martensite and graphite as 
shown in Fig. 19. 


Company Reports. 


Millom and Askam Hematite Iron Company, 
Limited.—Profit, £10,617; debenture interest, etc., 
£9.393; net rrofit, £1,314; brought forward, £12,813; 
balance, £14.127; dividend on preference shares for 
half-vear, £12,250; transferred from reserve, £35,000; 
available, £36,877; dividend on preference shares for 
half-vear to September 30 last, £12,250; carry forward, 
£24.627. 

Cleveland Bridge and Engineering Company, 
Limited.—Gross profit, £37.575; net profit, £26,280; 
brought in, £7,430; total, £33,910; interim dividends 
on preference and ord'nary shares, £8,292; dividend, 
24 per cent. on nreference shares, less tax, for half- 
year; dividend, 34 per cent., free of tax, on ordinary 
shares, making 6 per cent. for year; reserve fund, 
£5,000; carry forward, £8,000. 


Sm W. G. Armstronc, WuHitwortH & Company, 
Lrurrep, have issued a circular regretting that it is 
compelled to ask the holders of the debenture stocks 
and three-vear notes to agree to certain modifications 
of their rights, including a moratorium from all but the 
first stockholders in respect of interest, and to make 
such other concessions as will give the company the 
opportunity of restoring its position from a financial 
and business point of view. ; 


of 
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WE EXTEND OUR 
HEARTIEST GREETINGS 


We thank all those who have given us the 
opportunity of serving them during the 
past year, and we hope during the coming 
year to again serve them and other users 
of refractory materials, and thus assist in 
making that year one of prosperity. 


Remember, if its Refractories of Quality 
you want, at keen prices, we are the people. 


18, Foster’s Buildings, High Street, 
SHEFFIELD. 


"Phone : Central 576. Grams : “ Webco,” Shefheld. 
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Trade Talk. 


OPERATIONS HAVE BEEN RESUMED at the Dundyvar 
Ironworks, Woodside Ironworks, Coat’s Ironworks, 
Waverley Ironworks, Rochsolloch Ironworks, and 
Calder Hot Roll Works, all at Coatbridge. 

HonEywoops (Suppries), Lriirep, 33, Watch- 
house Parade, Newport, Mon., have been appointed 
sole selling agents for Great Britain for Carl 
Buch, of Weidenau-Seig, Germany, who are one 
of the leading German roll manufacturers. Their 
products cover every range of roll, both hot and cold, 
for steel and tinplate works. 

Mr. R. S. DaiGietsn, of Newcastle, has announced 
that he has just secured orders for four large ships, 
two to be built on the Tyne, and all four to be engined 
by Blair & Company, of Stockton. It will be remem- 
bered that only a few weeks ago the old-established 
Business of Blair & Company was purchased by a new 
company at the head of which is Mr. Dalgleish. 

THE ANNUAL STAFF DINNER of King, Taudevin & 
Gregson, Limited, Sheffield, was held on Friday, 
December 10, at the Grand Hotel, Sheffield, when a 
number of guests were present. Speeches were made 
by Mr. J. W. Cooke, the chairman of the company, 
and by Mr. E. Wilson, general manager of Fraser & 
Chalmers’ Engineering Works, Erith, who responded 
on behalf of the visitors. 

& (ENGINEERS), LIMITED, 
West Bromwich and Newport, have orders for the con- 
struction and erection of a new railway bridge of six 
165-ft. spans, and approaches over the river at Jubbal- 
pore; 4,400 tons oF steelwork for the new Customs 
house at Shanghai; pressed steel flooring for the Boin- 
bay Port Trust; jetties at Abadan, for the Anglo- 
Persian Oil pany, Limited; and a one million- 
gallon pressed steel tank for Nairobi, East Africa; the 
manufacture and erection of 670 tons of steelwork for 
the G.E.C. Pirelli works at Eastleigh, Hants, and 1,440 
tons of steelwork for a new power station at Brims- 
down. Contracts for new swing bridges for linking the 
West India and Millwall docks have been received b 
the Horsley Bridge and Engineering Company, Limited, 
Tipton, Staffs, who also are to provide three 750-ft. 
carriage sheds for the Southern Railway Company. 


Obituary. 


Mr. T. C. Nevitt died last week at his residence, 
18, Westbourne Road, Walsall, at the age of 83 years. 
Fifty years ago he founded the business of T. C. Nevill 
& Sons, engineers, general ironfounders, and annealing- 
pan makers in Hatherton Street, of which he remained 
proprietor until 1915, when he took his sons into part- 
nership and the firm’s name was changed. He remained 
senior partner until his death and actively interested 
in it until quite recently. 

THE DEATH OCCURRED at Northwood, on Saturday last, 
of Sir William Augustus Tilden, whose work on specific 
heats of metals won wide recognition among chemists. 
Born in 1842, Sir William (who was knighted in 1909) 
became, in 1880, Professor of Chemistry and Metal- 
lurgy at Mason College, Birmingham, and in 1894 suc- 
ceeded Sir Edward Thorpe in the Chair of Chemistry 
at the Royal College of Gelente, South Kensington, 
retiring in 1909. He was president successively of the 
Institute of Chemistry and of the Chemical Society. 

Mr. Ricnarp James Tickie, head of the firm of 
Tickle Bros., engineers and manufacturers of colliery 
plant, of the Vulcan Foundry, Wigan, died on Wed- 
nesday of last week after an illness which had 
extended over a considerable period, at the age of 
fifty-nine years. The deceased gentleman, who was 
well known in the engineering profession, was the son 
of the late Mr. John Tickle, a former head of the 
firm, which has been associated with the Tickle family 
for three generations. The business was founded by 
the deceased’s grandfather, who had previously been 
associated with the old Haigh Foundry, owned by the 
Earl of Crawford, and famous for its engineering 
products. 

WE REGRET to announce that Mr. Robert Robertson 
died very suddenly at his home at 3, Rosehill 
Terrace, on Monday, December 13. He and his 
son were present at the annual dinner of the Scottish 
Branch of the Institute of British Foundrymen on 
the previous Saturday, and returned to Falkirk in 
apparently the best of health and spirits. He was 
a very regular attendant at the meetings of the 
Scottish Branch Council, and took a keen interest 
in the work of the Institute. He was for many 
years a colleague of Mr. Matt Riddell, until the 
latter’s retirement from active participation in the 
direction of the business of Messrs. Watson, Gow & 
Company, Limited, Etna Iron Works, Falkirk. 
Messrs. Winterton, Campion and Mearns represented 
o. Institute at the funeral, which took place last 

riday. 
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Contracts Open. 


Wellington, N.Z., January 17.—Steel window case- 
ments and skylights, for the New Zealand Govern- 
ment Railways Department. The Department of 
Overseas Trade, 35, Old Queen Street, London, S.W.1. 
(Ref. B.X. 3071.) 

Durban, South Africa, February 11.—40,000 lbs. of 
soft blue virgin lead, in bars (Contract No. W.100), 
for the Borough Water Engineer’s Department of the 
Durban Corporation. The Department of Overseas 
Trade (Room 47), 35, Old Queen Street, London, 
S.W.1. (Ref. A.X. 3982.) 


New Companies. 


Jones (Walsall), Limited.—Capital £2,000. Metal- 
lurgists, etc., carried on at 55. James Street, Walsall. 
Directors: G., A., H., J., and Mrs. C. F. Jones. 

Merfinex (Mineral and Steel Products), Limited, 
3-4, Clements Inn, Strand, W.C.—Capital £10,000 in 
£1 shares. 

Model Foundry Company, Limited, ‘‘ The Chest- 
nuts,” Ferrybridge, Yorks.—Capital £2,000 in 21 
shares. Directors: J. W. Bramham and S. Gregg. 

Ironside, Son & Company, Limited.—Capital £5,000 
in 4,000 6 per cent. cumulative preference and 1,000 
ordinary shares of £1. Engineers. Directors: A. A. 
Tronside, J. Robertson, 39, Grosvenor Place, S.W.1; 
L. N. Taylor, and Mrs. R. J. Ironside, Walden 
Knowle, Chislehurst, Kent. 


Patent Specifications. 


The following list of patent specifications accepted 
have been taken from the ‘* Illustrated Official 
Journal (Patents).’”’ Printed copies of the full 
specification can be obtained from the Patent Office, 
Buildings, London, W.C.2, price 
s. each. 


30,072. Fropin, H. G., and Gustarsson, E. G. T. 
Tron alloys. November 29, 1924. 243,761. 

18,183. Saternr, P. M. Hardening of steel. July 
16, 1925. 260,026. 

18,515. Croup, W. A. Pulverising mills. July 20, 
1925. 260,034. 

20,524. Frercuer, J. E., Pearce, J. G., and BritisH 
Cast Iron Researcu Association. Malleable cast 
iron, August 15, 1925. 260,070. 

2,184. Dyer. Y. A. Methods of melting iron. 
January 25, 1926. 260,143. 

10,514. Battror, A. Method of manufacturing cast- 
iron goods. April 21, 1925. 251,279. 

23,000. LicuTattoys, LimiTep, AND SHEPHARD, H. 
Metal moulds for use in casting metal. (Septem- 
ber 15, 1925.) 260,390. 

3,648. Firzparrick, H. D. (Marquette Tool and 
Manufacturing Company). Presses for drawing 
sheet metal. (February 9, 1926.) 260,466. 

14,662. Woop, W. R. Furnaces for burning sub- 
divided fuel. (June 16, 1925.) 253,895. 

15,437. Bascock & Whutcox, Davy 
C. H. Furnace walls. (June 18, 1926.) 260.517 

22,665. Eis, G. B. (Murray, T. E.). Protection of 
cuprous metals against corrosion. (June 24, 1925.) 
(Divided application on 16,338/25.) 260.536. 

23,410. Mrircnert, B. A. Crushers. (September 24, 
1925.) 258,875. 

11,455. Jonnson, J. Y. (Badische Anilin und Soda 
Fabrik). Manufacture and production of stable 
iron carbonyl compositions. May 2, 1925. 


,039. 

14,340. Westserc, S. Processes of treating solid 
ferrous material. June 2, 1925. 260,646. 

19,367. Ksettperc, B. P. F. Method of recovering 
vanadium compounds from iron ores containing 
vanadium and titanium. July 30, 1925. 260,641. 

19,557. Sranparp TELEPHONES AND Caples, LimtTED 
(formerly WesteRN Evectric Company, 
(Bell Telephone Laboratories, Inc.) Method and 
apparatus for extruding metal. August 1, 1925. 


260,664. 

19,683. Dreaper, W. P. Alloys and their uses. 
August 5, 1925. 260,672. 

25,03. Kapow, A. Method of casting liquid molten 
metal. October 7, 1925. 260,743. 

30,107. Geppa, G. G. Manufacture of wrought iron. 
November 28, 1925. 260,789 


Mr. W. S. Screnar, a director of the British 
Reverbatory Furnaces Company, Limited, of Victoria 
Street, London, is lying in the Royal Infirmary, Glas- 
gow, where he has undergone a serious operation for 
appendicitis. If any of the Scottish foundrymen 
could call on him during the Christmas holidays, we 
are sure that such an action will be much appreciated, 
as Mr. Sclenar is without relatives in this country. 


4 


THE FOUNDRY TRADE JOURNAL. 


ON ADMIRALTY, WAR OFFICE AND H.M. INDIA OFFICE LISTS. 


MANUFACTURERS OF ALL 


SERVICE <> FIRST 


Telephone : CENTRAL 5020. 


Telegrams: ‘‘ REFRACTORY, SHEFFIELD.” 


KINDS OF REFRACTORY 


AND FURNACE BUILDING AND REPAIRING MATERIALS 


The GENERAL REFRACTORIES Co. Ltd. 


CHAIRMAN 


FRANK RUSSELL. 


SECRETARY 
A. CuTts. 


ASST. GENERAL MANAGER 
THOMAS SINGLETON. 
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ARTHUR WHITELEY. 
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GEORGE SENIOR. 
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28, Myra Road, Fairhaven, 
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F. MELLoR & Co., 
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Bolion, Lanes. 
LEEDS DISTRIC! 
O. WAss, 
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Cardigan Rd., Headingley, 
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JAMES SHAW, 
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30-32 Side, 
Newcastle-on- Tyne. 
LONDON : 

A. C. TURNER, 
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ITS STAFF 


Wish you 
Merry 
Christmas 


and a 


New Year 
Very Much More 


Prosperous 
than 1926 has been. 


ats 


INCORPORATED BY 
ROYAL CHARTER 


Works, and Allied or 
Associated Works, — Mines, 
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mark, Envelopes ad- 
dressed simply thus will 
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with the 
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IRON AND STEEL MARKETS. 


Pig-Iron. 


MIDDLESBROUGH.—The closing markets for the 
current year, though certainly evidencing a more con- 
fident tone, have not been marked by excessive activity 
of business, a tendency to be expected until buyers 
are assured of a definite indication as to the future 
basis of pig-iron prices when production is fully 
restored. There are, so far, some twenty -_ furnaces 
in blast on Tees-side, but this number will be largely 
augmented in the course of the next few weeks, when 
outputs may be anticipated at normal levels. At 
current prices consumers are holding off markets, 
foundries being fairly well situated for the moment, 
and they can afford to wait, as there will be nothing 
done for nearly a fortnight over the holiday period, 
and new contracts will not be commenced until 
after the turn of the year. It is, of course, impos- 
sible to gauge with accuracy how prices may 
rule a month | a but for the present Cleveland 
No. 3 G.M.B. January delivery is.quoted at 87s. 6d. 
per ton, and at 85 s. per ton for three or six months. 
No. 1 can be done at 90s.; No. 4 foundry, 866. 6d. ; 
and No. 4 forge, 86s. per ton. 

The market for North-East Coast hematite is also 
in a state of temporary suspension, there being only 
a very smal] quantity of mixed numbers available for 
promt delivery, and for this 94s. 6d. per ton f.o.b. 
is being demanded. Some sales have heen effected 
for January at 90s. per ton. and the price over a few 
months is in the region of 87s. 6d. per ton. 

LANCASHIRE.—In the local markets for foundry 
pig. prompt iron is still in short supply, and prices 
keep up at substantial premiums over those that are 
being asked for January-February delivery, but there 
are few buyers. Middlesbrough, for prompt suppl‘es, 
has been offered at. 127s. to 128s. per ton. delivered 
Manchester, with Scottish iron at round 127s. 6d. 
For forward delivery, rather more Midland producers 
have entered the market, asking about 100s. per ton 
delivered during the first two months of the vear. 

THE MIDLANDS.—At Birmingham this week busi- 
ness in foundry pig was on a restricted scale, due in 
part to holiday influences, but a limited amount of 
Derbyshire iron was on offer on the basis of 92s. 6d. 
f.o.t. furnaces, other brands of this iron being quoted 
at 85s. per ton at furnaces, for delivery as soon as 
conditions permit. This may or may not be during 
January. 

SCOTLAND. this area also there 1s very little 
inclination on the part of consumers te come into the 
market, and the business which is being done is only 
for small tonnages. The price now as*ed for No. 3 
Scotch foundry ranges from 90s. to 95s., the higher 
figure being for prompt delivery and the lower price 
for delivery the latter half of January. 


Finished Iron. 


As most of the mills and forges will 
until the New Year, business in this class of material 
is practically suspended for the time being. At 
Birmincham market there has been no change in the 
price of crown iron, which is quoted on the basis of 
£12 10s. per ton, with second grade at 10s. per ton 
cheaper. There is l'kely to be a fair demand for 
mar*ed bars, the price of which is £14 10s. at makers’ 
works. No. 3 bolt iron from Belg‘um is rather weak 
in price, and quotations at the moment vary from 
£6 15s. to £7 per ton, delivered this area, for delivery 
in abeut e'ght to twelve weeks. Crown iron plates 
are offered from Staffordshire works for January 
delivery at £16 per ton, basis. 


he closed down 


Steel. 


Producers of semis seem to be finding it most diffi- 
cult to get back to work avain. They are understood 
to be waiting, as are others, for the price of fuel to 
come down again. There is some carbon quality still 
about at £9 2s. 6d.. but for ordinary soft billets con- 
sumers are still dependent on imported supplies, the 
ouctation for which is round about £6 5s. delivered. 
This is below the highest touched during the strike. 
but. is et'll a substantial advance on the prices ruling 
earler in the vear, and consequently is causing mer- 
chants and consumers still to be cautious in their 
commitments. The tinvlate market is still au‘et, and 
the volume of business done is limited. Many more 


mills have been restarted. but the pos'tion is uncer- 
tain owing to the difficulty of obtaining cheap coal 
and steel. 

to be easier. 


Prices vary consider rably, and are inclined 
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Scrap. 


Pending the resumption oi blast-furnace operations 
and freer supplies of pig-iron, the demand for scrap 
material has been in improved volume, and holders 
generally have become distinctly firmer in quotations. 
In Scotland, however, machinery cast-iron scrap is 
still rather easy, and the price has sagged a little to 
around 85s. per ton, and for heavy ordinary cast about 
5s. to 7s. 6d. per ton less. Old cast-iron railway chairs 
are still quoted around 84s. to 85s. per ton, but the 
quantities available are very limited. Light cast-iron 
scrap has been disposed of recently at €0s. and 62s. 6d. 
per ton. The above prices are all per ton, delivered 
f.o.t. consumers’ wor 


Metals. 


Copper.—Fluctuations in standard values of copper 
during the past week have been within narrow com- 
pass on the whole, tending generally to rather higher 
levels than of late. There has, in fact, been a fair 
revival of interest in warrant dealings, which expanded 
to some activity with prices spurting. This was 
partly attributed to America. Some of this improve- 
ment was lost later on forward selling, but the market 
again recovered to within a fraction of the best point 
touched. 

Official closing prices of standard copper have been 
as follow :— 

Cash : Thursday, £57 to £57 2s. 6d.; Friday, £57 
to £57 2s. 6d. ; Monday, £57 2s. 6d. to £57 5s. ; Tues- 
day, £57 to £57 2s. 6d.; Wednesday, £56 12s. 6d. to 


Three Months : Thursday, £57 15s. to £57 17s. 6d. ; 
Fridav, £57 15s. to £57 17s. 6d.; Monday, £57 17s. 6d. 
to £58: Tuesday, £57 15s. to £57 17s. 6d.; Wednes 
day, £57 10s. to £57 12s. 6d. 


Tin.—At last week’s opening market quotations for 


standard metal were at comparatively low levels, and 


backwardation narrowed considerably. Sentiment is 
not very favourable at the moment, particularly in 
view of the probability of heavier shipments. At the 
same time, dealers and consumers alike recognise that 
tin is really no higher than is warranted by the strin- 
gency in supplies and its exceptionally strong statis- 
tical pos't'on and outlook. 

Official closing prices of standard tin have been as 
under :— 

Cash: Thursday. £310 15s. to £311; Friday, 
£307 10s. to £307 15s.: Monday, £308 12s. 6d. to 
£308 17s. 6d.: Tuesday, £307 to £307 5s.; Wednes 
dav. £303 15s. to £304. 

Three Months : Thursday, £300 5s. to £300 10s. : 
Friday, £298 7s. 6d. to £298 12s. 6d.; Monday, 
£299 15s. to £300: Tuesday, £298 to £298 5s.;: Wed- 
nesday, £294 15s. to £295. 


Spelter.—With the prospect of cheaper fuel in view 


at an early date, galvanisers in this country are just 


beginnng to take interest in the metal again, but no 
doubt it will be some time before there is any neces- 
sity for them to make substantial purchases. Conse- 
quently the market for ordinary svrelter is fairly 
steady. Continental smelters refus'ng to sell, as they 
are of opinion that, if much metal is thrown on the 
market, it will have a most depressing effect on prices. 

The following are the week’s prices :— 

Ordinary: Thursday, £352 11s. 3d.: Friday, 
£32 12s. 6d.: Monday, £32 16s. 3d.: Tuesday, 
£37 17s. 6d.; Wednesday, £33 2s. 

Lead.—The market for soft foreign pig remains 
practically unchanged, with prices at about previous 
levels. While the demand on the part of consumers 
is somewhat slow; it is anticinated that the new year 
will witness a considerable improvement. 

The week’s prices are appended : 


Soft foreiqn (prompt) : Theraday. £28 18s. 9d. : 
Friday, £29 2s. 6d.; Monday, £29 5s.: Tuesday, 
£29 3s. 9d.; Wednesday, £29 2s. 6 


Publication Received. 


“Lighten Our Darkness.”’ beine the 11th Annual 
Report for the vear 1926 of the work of St. Dun- 


stan’s. Issued by the Executive Council of St. 
Dunstan’s, Inner Circle, Regent’s Park, London. 
N.W.1. 


The beautifully reproduced booklet explains in 
detail the work and objects of St. Dunstan’s, As 
foundries every year create a certain number of 
blind persons, they should support as far as pos- 
sible the work of St. Dunstan’s. 


| 
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COLTNESS IRON CO., LTD. 


Makers of the well-known and old-established 
‘“‘COLTNESS’”’ BRAND OF HIGH CLASS SCOTCH PIG IRON 


FOUNDRY. HEMATITE. 
No. 1, No. 3, Ne. 4. } STANDARD GRADES { No.1, No.3, No. 4. 


PRICES, ANALYSES, ETC., MAY BE OBTAINED 
ON APPLICATION TO THE GLASGOW OFFICE. Bothwell St. 


Glasgow, 


GREAT WESTERN COLLIERY Co., Ltd. 
CARDIFF. 


We are again making our usual high grade of 


FOUNDRY COKE 


During the strike our ovens have been used by 
the PONTYPRIDD URBAN COUNCIL to 
ensure a supply of Gas for the district, but the 
resulting coke sold by them was NOT made from 
our Coal and was NOT of the quality known as 


GREAT WESTERN FOUNDRY COKE 


We can now give prompt deliveries of this 
excellent cupola coke. 
Midiand users should communicate with our 


Midland Agents :— 


STERLING COAL & SUPPLIES LTD. 
EXCHANGE BUILDINGS, BIRMINGHAM 


Telephone: MIDLAND 3600. 


Ground Ganister, 
Steel Moulders’ Composition, 
Silica Bricks, Refractory Goods. 


PICKFORD, HOLLAND & Co., Ld., SHEFFIELD. 
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WEEKLY PRICE CURRENT. 
COPPER. Ferro-phosphorus, PIG-IRON. PHOSPHOR BRONZE. 
q +0. i 
Three months .. 57 10 6 80/85%,c.fr. . 1/6 Ib. Foundry No, 1 90/- Sheet to 10° 1 3h 
Electrolytic .. 64 5 0 Tungsten metal powder— Foundry No. 3 876 Wire .. 1 4 
Tough .. .. 62 0 0 98/99% 1/10 Ib. Foundry No. 4 866 Rods .. 1 3 
Best selected 6215 06 Ferro-chrome— Forge No.4 .. .. S86/—- Tubes.. 18 
Sheets .. .. 92 0 0 2/4% car. £32 0 0 Hematite No. 1 -. — Castings .. i 8 
India .. 7319 0 4/6% car. £23 5 0 Hematite M/Nos, .. %/- Delivery 3 owt. free 
Wire bare 6415 0 6/8% car. £2115 0 N.W. Coast— 10% phos. cop. £40 above B.8. 
Do, December 64 7 6 8/10% car. £20 12 6 Hem. M/Nos. d/d Glas. 15% phos. cop. £50 above B.S. 
Do. January .. 64 7 6 Ferro-chronie— » a/d Birm ‘ Phosphor tin (5%) £30 above 
ingot bare .. .. 64 7 & Max. 2% car. £36 0 0 Midlands price of English ingots. 
H.C. wire rods 15 0 Max. 1% car. £42 0 “taffs common* — OC.Currrorp & Son, Limitep. 
Off. av. cash, Nov.5 714 Max.0.70% car. £54 0 0 ia No. 4 forge .. _— 
Do., 3 mths, Nov. 58 3 11, 70% , carbonless 1/5 Ib. *,, No.3foundry 95/ NICKEL SILVER, &c. 
Do., Sttimnt Nov.:7 6113, Nickel—99%, Shrops. basic .. Per Ib. 
Do., Electro, Nov.65 16 0,*, cubes or pellets -- £170 » Cold blast, ord.* — Ingots for raising 9d. to 1/3 
Do., B.S., Nov. 64 7 6 Cobalt metal—98/99% rolliron® .. — Rolled— 
Aver. spot price 8/3 Ib * d/d Birmingham. To Qin. wide 1/3 to 1/9 
copper, Nov. .. 57 7 1} Aluminium 98/99% Northants forge .. — To 12in. wide 1/3} to 1/9} 
Do.,wire bars, Nov.66 1 0} £104 » {dry No. 3 81/6 To 15in. wide 1/34 to 1/9} 
Solid drawn tubes 13d. Metallic Chromium— and upwards To 18 in. wide 1/4 to 1/10 
Brased tubes 13d. 96/98%, 3/3 Ib. Derbyshire forge —  To2lin. wide 1/4} to 1/104 
93d. Ferro-manganese (net )— » fdry. No. 3 85/- To 25 in. wide 1/5 to 1/11 
76/80%, loose £16 0 0 and upwards Ingots for spoons 
BRASS. 76/80%, packed £17 0 0 — are — and forks . 9d. to 1/54 
Solid drawn tubes .. 12d. 76/80%,, export £16 0 0 Seotland— Ingots rolled to 
Brazed tubes .. .. 133d, Metallic manganese— Foundry No. 1 spoon size .. 1/- to 1/8} 
Rods,drawn .. .. 94/96%, carbonless 2/- |b. No. 3 90/- to 95) Wire round— 
Rods, extd. or rild... 74d. Per ton unless otherwise Hem. M/Nos. 3/0 to 10 G. 1/64 to 2/13 
Sheets to 10 w. e -- 103d. stated — ~~ district)— with extras according to gauge. 
Wire ee ° 104d. roy forge .. 
HIGH-SPEED TOOL STEEL. te. 3 AMERICAN IRON & STEEL. 
= Finished bars, 14% s. d. Lincs. — unless 
ua . tungsten... 6 sta Dols 
Do. 4 X 3 Sheote E.C. hematite... .. — No, 2Xfoundry,Vhila. 23.26 
tungsten W.C. hematite — No.2 foundry, Valley 19.00 
TIN. Per Ib. net, d/d buyers’ works, Lincs. (at furnaces)— No. 2 foundry, Birm. 20 00 
Standard cash .. 30315 0 Extras— Forge No.4 .. .. — Basic .. .. 20.26 
i 30115 0 in. and over .. eable .. 20.76 
Bars .. 307 15 (djd eq. Man.)— Grey forge .. 20 .26 
Btraite 311 0 0 under }in.to}in. 3d. Ib. _Detbyforge .. .. Ferro-mang. 80% d/d_ 100 00 
Austrakan Do. under fin. to fdry. Bess. Tails, h’y, at mill 43.00 
Eastern 310 0 0 Northants foundry O.-h. rails, h’y at mil) 43.00 
Banca . 305 10 0 Flats, x No. 3 — Bess billets 35.00 
Off. avr.cash.Nov.309 9 131 townder! in. xin. 3d.1b,  Dalzell, No. 112/6 O.-h, billets 35.00 
Do.,3 mths. Nov.298 14 93} Do. under pin. x fin. 1/-1b Summerlee, .. 112/6  O.-h. sheet bars 36.00 
Do., Sttlmt. Nov.309 8 2. Bevels of approved Glengamock, No.3...  — Wire rods .. .. 45.00 
Aver. spot., Nov. 309 9 1] sizes and sections 6d. Ib, Gertsherrie, No.3... 112/6 Cents. 
Bars cut to length 10% extra Monkland No 3... .. 112/6 Iron bars, Phila. 2.22 
SPELTER. Scrap from high-speed Coltness, No. 3 - 112/6 Steel bars .. 2 U0 
Ordinary .. 33 2 6 tool steel— 3 112/6 Tank plates 1.90 
32 10 0 Scrap pieces .. ED IRON & STEEL. Beams, etc. 
Hard .. .. 0 Turnings and ewarf ld. District deliveries for  Skelp, grooved steel . 1.90 
Electro 99.9 35 12 6 Per Ib. net, djd steel makers’ iron; delivered conewmers’ Skelp, sheared steel .. 1.90 
sation for steel. Steel hoo 
English .. 337 6 works ps 
29 15 0 — d. £s.d. Sheets, black, No.24.. 3.00 
.. 42 9 0 SCRAP. Sheets, galv., 24. 3.85 
.. 1316 6 0 Otol2 15 0 Sheets, biue an’l’d, 9& 102. 30 
Of N South Wales—£ s. d. Angles .. . Wire nails . 2.65 
-aver., Nov... 33 9 Hvy. steel 3 5 O0to3 10 Tees to 3 united Plai 
Aver., spot, Nov. 33 9 10 Bundled steel ina, Barbed galv. .. 
LEAD. 212 6 ‘bolt iron Tinplate, 100 lb box $5.50 
Soft foreigm ppt. 29 2 6 steel 215 Oto3 0 0 Marked bars. CORE (at ovens). 
English .. .. 3015 0 Heavy cast iron (Staffs.) f.o.t. .. 1410 Welshfoundry .. .. — 
Off. average, Nov. 29 8 33% 3 Oto3 7 6 Gas strip .. » furnace cc 
Average spot Nov. 29 5 om machinery for Bolte and nute .. Durham & North. 
oundrie3 7 6to3 12 6 jin.x4in. ..15 5 0 » foundry 
SHEETS, Cleveland— Steel— furnace 21/- to 23/6 
Zinc sheets, English 42 10 0 Heavy steel 3 5 0 Shipplates .. .. 817 6 Other Districts, foundry 
Do. V.M.ex whf. 39 5 0 Steel turnings . 27 6 Roiler plts. wie & © = 
Rods .. .. .. 45 0 0 Cast iron borings 2 5 0 Chequer pits, .. 10 5 0 » —» furnace (basis) — 
Boiler plates .. 3810 0 Heavy forge .. 4 5 O Angles .. .. .. 8 2 6 
Battery plates .. 38 0 0 Bushelled scrap 310 U0 Tees .. .. .. 9 2 6 ; TINPLATES. 
Cast-iron scrap Joists .. 8 2 .0.b. Bristol] Channel porta 
ANTIMONY. 313 6to4 0 0 Rounds and Squares , LC. Cokes, 20 x 14, bor 22/6 
—_— brands. Eng, 7410 0 Lancashire— 3in. to 5} ins. 810 0 ” 28x20, ,, 45/- 
oe 4 0 0 Cast-iron scrap 3.10 0 Rounds under 3 in ” 20x10, ,, —_ 
Crude... .. .. 35 0 0 wrought... 2 6 to fin. (Untested) 9 0 0 183x14, , 0 — 
teel turnin 11 s .W. 20x14, ,, 
eles London — Flats, over 5 a 28x20, ,, 
Quicksilver 1712 6 prices delivered vard. wideandap .. 910 0 20x10, ,, 
Yopper (clean).. 48 0 0 Flats, 5in. to l}in. 810 0 183 x 14, ” ~ 
ess usual ishplates .. .. 12 10 0 
Ferro-silioon — draft 26 © © Hoops 0 
5 0 . 24g. rs,hammered £18/10 to £19/0 
7 6 Zinc... 23.0 Galv. cor, shts,24¢. 17 0 Rolled Ord. £15/10/0 to £16 
Gti”. 85 0 New aluminium - Galv. fencing wire Nail rods £16 5 0 to £16 15 0 
35/409 14/ cuttings .- 0 0 8g. plain 1219 © Keg. steel nom. £33 to £35 
Me ce - 14/6 Ib. va. Braziery copper 44 0 0 Billets, soft 7 0 0 Faggot steel £22 to £2 
.. “Hollow pewter 190 0 0 Billets, har’ 
erro titanium — Shaned black Steet har 615 0to710 0 ig-iro 
23/25 % carbonless 11}d. pewter -- 140 6 60 Tinbarsd/d6150to7 10 0 


all f.0.b. Gothenburg 
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TUBES AND FITTINGS. Electrolytic Copper. Tin (Knglish ingots). Speiter (ordinary). 
Up to and incl. 6 in. £s. d. £ 8. ¢a 
‘we Dec. 16 64 5 ONochange Dec. 16 309 0 O inc. 20/- Dec. 16 3211 3dec. 8/9 
17 305 10 0 des. 70/- 17 3212 Gin. 1/3 
Steam .. » 20 645 0 4, 20 30615 0 ine, 25/- » 20 3163, 3/9 
21305 0 Odec. 35/- ,, 21 3217 6, 13 
DAILY FLUCTUATIONS. 
: Standard Copper (Cash). Standard Tin (Cash). Zinc Sheets (English). Lead (English). 
£8. d, ga £ 8. d. 
Dec. 16 57 0 Odece. Dee. 16 310 15 O ine. 15, Dec. 16 42 10 ONochange Dec. 16 3010 Odec. 5/ 
17 57 0 9 No change 17 307 10 0 dec. 65/- 17 3010 ONo change 
| 20 57 2 Gine. 2/6 20 308 12 6 ine. 22/6 » 20 3015 Oine, 5/ 
» 2) 57 0 Odec. 2/6 21 307 0 O dec. 32/6 — » 21 3015 Nochange 
» 22 6612 6, 7/6 2230315 0 ,,  65/- » 2 2100, . 


Exports of Iron Castings i in November and the eleven months 1923, compared w with November and the eleven months, 1925. 


} November, N ovember, leven: November, Mover ber, 
1925. 1926. 1925. 1926. 1925. 1926. 1925, 1926, 
‘Tons. Tons. Tons. Tons. £ 
BuILDERS’ CAsTINGS— 
Stover, Grates, etc., Cisterns, Baths, etc., 
and cooking and washing boilers-— 
To Argentine Republic .. Py 143 1,454 1.371 6,079 3,404 53,681 
British South Africe ae 336 404 5,501 1.037 | 11,323 12,954 122,091 
East Indies .. 152 149 1.600 1,638 | 5H 6,844 72,294 72,5 
. Australia Sl | 693 | i74 || 4,908 4,867 38,859 £4,322 
. New Zealand 228 235 2,038 | 2,282 9,874 13,603 117,635 
Other countries | 853 | | 7,489 | 7.836 || 42,709 45,778 | 380,542 385.880 
Total 802 | 1835 17,275 | 17.938 80,778 | 87,450 | 785,102 | 805.062 
Pores Frrrinus—Cast | | | 
Yo Argentine Republic .. | | 2,267 6,540 129,174 92 946 
. British South Africa .. | 223 6,68] | 4,204 5,954 $2,963 5,140 
India .. 75 | 10 $954 | 7,166 || 9,525 | 3,568 | 127,669 93,252 
.. Straits Settlements ond Me lay St: ates s 350 421 | DAIS 14,247 3.961 4,873 63,181 124,492 
.. Ceylon 203 ss | 1,296 | 1,817 2,502 1,467 16,256 21,855 
.. Australia 209 65 | 2,844 | 3,442 2.544 1.549 45,146 50566 
.. ther countries 3,344 2,203 a 50,520 41,499 51,050 38,589 742,803 | 97731 
Total | 5,254 | 3,902 | *4 530 | 82.503 76,053 §2,540 | 1,207,192 | 1,075,782 
HoLLow-waRE— | | | 
Cast, not Enamelled, and Cast. Tinned. . 623 500 T7519 6,081 22,996 19,363 255,273 215,318 
Enamelled | 405 84 43 900 9.684 "572 95,964 97.587 
Gastines, in the rengh- | 
[ron 12) | | 1,552 | 1,205 3.836 | 2,330 54,550 36,035 
Steel is2 | 59 S7l 633 6.322 2,909 35,721 23,079 


WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 


ee an 
HH 18, BENNETTS HILL, BIRMINGHAM. rH 
18, BENNETTS HILL, BIRMINGHAM. on OCEAN BUILDING, SINGAPORE. 
11, OLD HALL STREET, LIVERPOOL. **** © wage JAVA STREET, KUALA LUMPUR. 


ROYAL BLDS., FISHER ST., SWANSEA. 
FOWLERS BUILDINGS, BOMBAY. 

CLIVE STREET, CALCUTTA. 

20, SECOND LINE BEACH, MADRAS. 
1, HONG KONG ROAD, SHANGHAI. 


PIG IRON 


SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &c., HI 


NON-FERROUS METALS 


COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE |i 


5, SHAFFRAZ ROAD, RANGOON 

NADIR HOUSE, MACLEOD ROAD, 
KARACHI. 

1 SHAREH SONK EL TEWFIKIEH, 
CAIRO. 


ZETLAND ROAD, 


GLASGOW. MIDDLESBROUGH. 


JACKS COMPANY, 
JACKS COMPANY, 
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SMALL ADVERTISEMENTS. 


Notice. 

Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capitais cuunting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 


SIELUATIONS VACANT AND WANTED. 


NOUNDRY ENGINEER, well known in Midlands, 
and free at year end, wishes to negotiate new 
activities with principals of foundry specialising in 
repetition work.—Box 930, Offices of ‘THe Founpry 
Trave Journat, 49, Wellington Street, 
London, W.C.2. 


DVERTISER, age 41, desires re-engagement as 

Foundry Manager ; has had considerable experience 

in the manufacture of General En: gineering Castings, 

Special and Vertically Cast Pipes ; last position 73 

years.—Reply to Box 914, Offices of THe Founpry 

oo 49, Wellington Street, Strand. London, 
. C.2, 


EX-OFFILERS AND OTHER RANKS.— Continued. 


| NEER, aged 34, full apprenticeship Clyde and 
afloat, clean record, esires appointment as 
Shift Engineer, Power station, or as Engineer on 


rubber or tea estate, with prospects. (5589 


UALIFIED MECHANICAL AND ELECTRICAL 
ENGINEER, A.M.I.Mech.E., with commercial 
training, aged 37, 20 years’ experience General, Rail- 
way, and Ordnance Engineering, held responsible 
positions, including Works Manager, anxious to obtain 
— suitable to my qualifications and experience. 
) 


AGENCY. 


represe ntatives in every part of country ; 


OKE AGENCY wanted by well-known Firm in a 
position to introduce good business and having 
must be goud 
Offices of 1HE 
Wellington Street, 


brand.—Reply fully to Box 926, 
Founpry TRADE JOURNAL, 49, 
Strand, London, W.C.2. 


DVERTISER, who has had some considerable 
experience in the successful casting of Chilled and 
Grain Rolls from Cupola, desires situation; 27 years 
with last firm as working foreman: Cast Iron and Semi- 
Steel mixed to analysis.—Box 922, Offices of THE 


Founpry Trape Journar, 49, Wellington Street, 
Strand, London, W.C.2. 
AINW ATER FOUNDERS’ CLERK, _ proved 


ability, seeks situation, anywhere; energetic, live 
individual; the more work, the merrier; excellent 
knowledge transport work ; sound experience “all depar'- 
ments; moderate salary for progressive post; age 31- 
married ; appointments kept any t1me.—Box 936, Offices 
of Tue Founpry TRADE JouRNAL, 49, Wellington 
Street, Strand, London, W.C.2. 


OUNDRY MANAGER, with first-class experience. 
desires change; specialised knowledge of Steei. 
Iron and Non-Ferrous Alloys; highest credentia!s and 
references. Full details forwarded on request. Would 
consider investment.—Box 908, Offices of THE Founpry 
TrRave 49, Wellington Street, Strand, London. 
W.C.2. 
PRACTIC AL FOUNDRYMAN seeks change; j6 
years’ experience with large firm making “Black 
heart Malleable, nine years’ full charge making Whit 
heart Malleable and ‘Semi-Steel: good organiser and 
best methods.—Box 920, Offices of THe Founpry TRapE 
JournaL, 49, Wellington Street, Strand, London. 
W.C.2. 


ELL-KNOWN FOU NDRY MAN, Steel and 

Iron and Non-Ferrous experience, desires to 
represent a reputable firm of Foundry Plan: or Material 
Suppliers; expert technical and practical knowledge 
of various branches of the industry ; highest reference: 
and credentials.—Box 910, Offices of THe Founpry 
Trape Journav, 49, Wellington Street, Strand, London, 
W.C.2. 


for old-established Foundry Reyu'‘site Firm. 
handling also own Specialities; terms, part expenses 
and commission. In reply, please state full particulars 
ind what connection, if any.—Box 932. Offices of Tur 
Founpry Trape Journat, 49. Wellington Street. 
Strand, London, W.C.2. 


EPRESENTATIVE wanted by small Firm neai 
London with connection among Engineers an! 
Buyens of General Castings up to one ton; salary an |! 
ommission.—Box 938, Offices of Tue Founpry Trare 
Journal. 49, Wellington Street, Strand, London. 
W.C.2. 


MACHINERY. 
QAnd MIXERS.— New and second-hand. Ask us 
to quote.—W. Breatey & Company, Limirep, 


Prospect Works, Hawksley Avenue, Sheffield 


MACHINES ; Compressed 

Air or Hydraulic; medium size; must be in first- 
class condition. —Price and full particulars, also where 
seen, Box 934, Offices of THe Founpry TRADE JOURNAL, 
49. Wellington Street. Strand, London, W.C.2. 


POWER MOULDING 


YERMAN MANUFACTURERS.—Firms wishing to 
get into touch with makers of German goods 
should state their wishes to Box 802, c/o HERMANN J. 
Advertising Agency, Berlin, W.35, Littzowstr. 
84. This information is provided for the use of buyers 
aud not for individuals on the look-out for an agency. 


PATENTS. 


PATENT YOUR INVENTIONS, Trade-mark your 
Goods. Advice, Handbook and Cons. free.—B. ‘I. 
Kine, C.1.M.E. (Regd. Pat. Agent, G.B., U.S.A., and 
Can.), 146a, Queen Victoria Street, E.C.4. 38 yeare’ 
refs. ’Phone 682 Central. 


PUBLICATION, 


IRON, STEEL, BRASS AND ALUMINIUM 

FOUNDERS, MANUFACTURING ENGI- 

NEERS, MAKERS OF FOUNDRY PLANT 
AND REQUISITES, REFRACTORIES. 


The 1926 Edition of ‘‘ RYLANDS,” now 
on sale, covers all branches of these indus- 
tries, in addition to many others. Order your 
Copy now. Price 42s. cloth, 52s. morocco. 
INDUSTRIAL NEWSPAPERS, Ltp., 49, Wellington 
Street, Strand, London, W.C.2. 


MISCELLANEOUS. 
wee LDERS’ BRUSHES of superior quality; 
Camel-hair or Fitch-hair Brushes, flat and mops, 


stock. —Wm. OLsEN. Ltp., Cogan Street, Hull. 


EX-OFFICERS AND OTHER RANKS. 


The Proprietors of the Founpry Traps Journar have placed 
this espace at the disposal of the British Legion, Officers’ 
Bureau, 3-4, Clement's Inn, Strand 
London, ene Holborn 5769), whom all 
replies sheeld "he addressed, quoting number of advertise 
ment, date on which it appeared, and the name of this paper. 


NGINEER. 


desires 


disengaged, rogressive 
appointment in Supervising or Maintenance 
capacity, where energy and ability, combined with 


tact, essential. First-class marine and general, exten- 
sive experience chief engineer, administration and 
control of personnel. Absolutely Ex- 
cellent references and testimonials. ( 5861) 


X-CFFICER, single, age 31, anxious to go abroad, 
energetic, and used to a hot climate. 
Thorough knowledge of book- 
(5730) 


capable, 
B.Sc. degree metallurgy. 
keeping, exceptionally quick at figures. 


WORM 4 BEVEL GEARED CRANE LADLES 


NEW 3 ton, enclosed Gears, latest type 
NEW | ton, enclosed Gears, latest type 
NEW ton, by James Evans... 
NEW 23 ton, by Geo. Green. si 
3 ton, by James Evans & Co., good .. 
12 ton, by James Evans & Co., good .. £70 


LARGEST STOCK OF FOUNDRY PLANT IN ENGLAND 
PLEASE SEND FOR LISTS. 
BUY FROM ME AND SAVE MONEY. 


ALEX. HAMMOND, 


14, AUSTRALIA ROAD, SLOUGH. 


SERBS 
= 


\ 


